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234 MINERAt RESOURCES.

plates, bumping tables, vanners, cyanide treatment fa canvas plant to handle the slimes. The values are
or Sand5divided between gold and silver, aboutThe Liberty Bell mine more than doubled the quantity of ore

died in its very efficient 300-ton, SO-stamp amalgamating
mill

operation of which is followed by tube mills and tank cment of sands and vacuum filters for slimes. ‘lineinclude a 200-foot and a 2,600-foot tunnel and severalIncreased shipments were made by the Alta mine, which operat
20-stamp concentrating mill, and by the Columbiaeuona Mi
and Milling Company. The Mammoth Mining Company erecti
10-stamp plate amalgamating and concentrating rn-ill, but were
able to operate a short time before closing down for the win-ter s
eral other properties report some development work.
Metallic production of Upper San Miguel district, San Miguel Gounty, cola., inand 1905.

Gold. Silver. Copper.Year.
Quantity. Value.

tie-.
Quan-

Value Value. Quatity Value.
Fine or,. Fine one., Pounds. Pounds.

1905 76,171. 64,61,574, G07 890, 459’ 8537,817’ 1,923 $300] 4,976,234 $233,866 $2,94$,

1908 112,176. O7 2,316,885] 1,495, 332 1,001, 873 70, 34233.57e, 6,639, 378,466 3,7l
Increase I(+) or

I
i,,’:

decrease
I(—). - . .+36 004.43’ +744, 2781 +604,873] +464, 036 +68,419 +13,276, -4-1, 661,519I I I

Iron Springs district.—A diminished total output was made bthe mines in the section about Ophir. The Carbonero Mining Company reported shipments of silver-bearing galena, as well as leadcarbonate ores, in 1906. Two tunnels on the vein, respectively 8O’and 1,200 feet in length, develop the property. The Butterfly-Terrible Gold Mining Company handled a reduced tonnage last yeOther shippers included the New Dominion Gold Mining Companyoperating on the south slope of Silver Mountain; the Ophir Consolidated Mining Company, and the Suffolk Mining and Milling Compaiy.Each of these concerns is equipped with concentrating mills. Shipments were also made from the Favorite, the Arnerican-Frenchmand the Santa Cruz mines.Lower San Miguel dist.rict.—A small quantity of ore was shippe4from the Commercial group, near Sawpit, before the mine was soldto the National Mining and Milling Company, which company alsoowns the Gertrude mines, on which a 10-stamp mill has been erect.
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274 MI1ERAL RESOURCES.

from the Carbonero mine. Other producers included the Suffolk,
New Dominion, Favorite, and Badger Boy mines.

Lower ,San 1iquei district.—This district, in the vicinity of Saw-
pit, was the center of greatly increased activity, and 6 mines reported
shipments in 1907, prmcipally lead ores bearing precious metals, as
compared with reports from only 1 producer in 1906.

ilfoz,’nt Wilson district.—Silver-leacl ore, carrying small gold val
ues, was sent from the Morning Star mine, which was developed by
3 tunnels on the vein.

SUMMIT COUI4TY.

Prodvetion of gold, Silver, iecd associated metals in Summit Con.ntj, (Job., in
1906 and 1907.

1906. 1907.

Metal.

Quantity. Value. Quantity. Value. Quantity. Value.

Gold ne ounces.. 0,761.52 $139, 773 5, 156. 29 $106, 090 —1,605.23 —$33, 183
Silver do.... 107,752 72.194 125,847 83,059 + 18,095 ± 10,865
Copper pounds.. 27, 120 5, 234 21, 865 4, 373 — 5, 255 — 861
Lead do.... 1,301,912 74,209 1,915,133 101,502 + 613,221 ± 27,293
Zinc do.... 2, 842, 983 179, 522 3, 026, 627 178, 571 ÷ 83, 644 — 951

Total . 470,332 474,095 ÷ 3,163

The gain of $3,163 in the value of the metallic output of Summit
County, as compared with that of 1906, was brought about by sub
stantial increases in silver and lead values, uliich more than bal
anced the dimiflished gold and copper productions.

The decrease in gold of $33,183 was caused by much smaller re
turns from Placer mines and from siliceous or dry ores, as the lead
and zinc ores furnished more gold in 1907 than in 1906. Likewise,
less silver was mined in siliceous or dry ores and in lead-zinc ores,
but increased quantities obtained from lead ores and zinc ores re
sulted in an increase of 18,095 fine ounces over the production of
1906.

The decrease in copper was due to smaller shipments from the
Snake River, or Montezuma dist.rict. The lead product was nearly
one-half as large again as in 1906, because of increased lead ship
ments from the Bevan district. The zinc output shows an increase,
but because of the lower prices in 1907 than in 1906 the value de
creased $951.

The same number of mines (39) as in 1906 produced greater quan
tities of lead ores, zinc ores, lead-zinc and copper-lead ores, but much
smaller quantities of dry or siliceous ores, with a resulting total ton
nage of 25,127 short tons, or 8,923 tons less than in 1906.

Brecicenridge section (including Bevan, Minnesota, and Union
mining districts) .—In the Bevan district a decreased tonnage and less
gold were mined, but the quantities of silver, copper, lead, and zinc
were greater than in 1906. The Wellington mine was the foremost
producer of this section, but shipments were also made from the Dun-
kin group, the Sallie Barber, the Truax, and the Little Sallie Barber
mines. The total value of the production from 7 mines was $175,201
in 1907.

Minnesota dists’ict.—From the limes of this district a decreased
tonnage and smaller quantities of gold, silver, and lead were reported;
the total value was less than half as large as in 1906.

1;



272 MINERAL RESOURCES. GOLD, SILVER, COPPER, ETC., IN WESTERN STATES. 273

Gold Mining Company, with a 1,200-foot tunnel, and the Mountain
Queen Mining and Milling Company, with a 400-foot shaft and a
2,000-foot tunnel, reported active development work during 1907.
The Peerless San Juan Mining- Company was tunneling and drifting,
and the ore was stored on the clump. A 300-ton concentrating mill
was being erected at tile Henrietta mine. The Silverton Mining
Company’s plans include the remodeling of its mill into a regular con
centra ting lJlallt.

King Solomon d’isti’zct.—From the King Solonion section shipments
were made from the Dives and the Shenandoah No. 3 mines.

Euro/ca thstrzct.—Tiie Gold King Consolidated Mines Company
and the Gold Prince Mines Company eacil made a large production,
but tile big Gold Prince mill at Animas Forks was not worked at full
capacity during 1907.

Production was also continued by tile Sunnysicle and Grauci Mogul
mines in this district. The Hercules mine is developed by 3 tunnels,
respectively 2,000 feet, 1,800 feet, and 1,920 feet in length, and by 2
shafts sunk from tunnel levels, and is equippeci with a 150-ton amal
gamating and concentrating mill. Gold formed the chief value in
the ore, but it also contained some silver, copper, and lead values.

The Eureka Exploration Company made shipments of crude cop
per ore, carrying silver values, from tile Silver Wing mine to the
smelter at Silverton. Tile Bonanza King mine reported a small
production.

Considerable developnlent work was in progress during 1907 in tile
Eureka district, and the Astor Mining Company, the Consolidated
Eureka Mining and Tunnel Company, and tile Tom Moore Mining
Company were all actively engaged in opemng up their properties.
Tile last concern has acquired a large number of claims, and reports
tllat it has developed bodies of milling ore, and that a 200-toll mill is
to be erected.

SAN 1’iIIGUEL COUNTY.

Production of gold, silver, aid associated metals in S’an Miguel County, Cob.,
in. 1906 and 1907.

1906. 1007. decrease(2.).
Metal.

Quantity. Value. Quantity. Value. Quantity. Value.

Cold fine ounces. - 118,111,81 $2, 447,790 119,366.09 $2,467, 16 + 9° +$19, 726
Silver do. - - - 1, 672, $22 1,120, $90 1,438, 290 943, 277 — —171, 313
Copper pounds. - 70, 725 13, 650 14, 905 2, 981 ., 820 — 10, 669
Lead do - - -. 7, 158, 189 408, 017 6, 274, 641 279, 556 —1, 883, 548 —128, 461

Total 3, 990, 017 3, 693, 330 —290, 717

Tile metal output from San Miguel County in 1907 fell silort of tile
record production of 1906 by $290,717. The mine reports showed de
creases in tile quantities of au tile metals except gold, which macic the
slight advance of $19,726. Tile silver productioll decreased in quan
tity 234,223 fine ounces, or 14 per cent. Tile copper output was much
smaller than in 1900, and a falling off of 1,883,548 poullds is iloted in
tile lead output for 1907.

Witil 21 producing mines (tile same number as in 1906), tile total
tonnage increased from 386,735 short tons in 1906 to 407,491 tons in

1907, but the total value per ton, crude, was only $9.08, as compared
with $10.31 in 1906 and with $9.58 in 1905.

The siliceous or dry ores amounted to 406,650 short tons, or nor
than 99 per cent of the entire tonnage, and were the source of prac
tically the elltire gold and silver piocltict, as much smaller quantities
of precious metals were recovered from lead ores and from placem
workings in 1907. Compared witil the other counties of Colorado in
1907, San Miguel County ranked second only to Teller County as e
gold producer, and third to Teller and Lake counties in the total toll

nage mined and in tile total value of the metallic output, and third tc
Lake and Pitkin counties as a silver producer.

Upper San Miguel clzstmct.—The production in this district in 190
was 400,538 tons of ore and $2,385,265 in gold, 1,417,238 fine ounces oi
silver, 7,565 pOunds of copper, and 4,936,170 pounds of lead. Th
total value of the production was $3,583,772. Three large mines ol
this district furnished over flille-telltlls of the colulty’s total procluc
tion in 1907. -

The Tom Boy Gold Mines Company (Linlited) operating the Ar
gentine mule, reported an increased tonnage and coiltellt of gold aildi
copper and a greater total value, but the lead and silver values wer
less than in 1906. The Smuggler-Union Mining Company also re
ported ai increased production, largely fronl tile operations of leases

At the Liberty Bell mine and mill a greater tonnage of somewhal
lower grade ore was mined, aild much development work was accom
plisiled by means of a lower tulIflel, WiliCh is 2,487 feet loig, aild c
964-foot upraise to tile old workings. At tile Argentine and till

Liberty Bell nlilleS the values are chiefly in gold, but at tile Smuggler
Ullion mule tile values are about equally divided between gold an
silver.

Coiltinued production was reported from the Alta mine and tilt
Columbia-Menona, wilich ilas been illclUded in a consolidation will
other properties, by tile Mines Finance Company. Tile Japan-Flort
Mines aildi Tunnel Company also reported production from the Japar
mines, which were developed by a 725-foot shaft connecting with
3,000-foot tunnel.

During 1907 the Black Bear Minulg Company built a 612-fool
aerial tramway from tile mille to tile mill and a 5,895-foot tramwai
from the mill to tb9 railroad at Pandora.

The Mayflower (sold Mining and Reduction Company also did con
siderable construction work durillg 1907, illcluchllg remodlelillg of tll
old .Alleghany mill, near tile Liberty Bell mill, and connecting ii
with the mine in Gray’s Basin by a 2-mile aerial tramway. Tilt
difference in elevation is 3,060 feet, and one span over Bridal Vei
Creek is 1,600 feet in length. The Ella Gold Mining Company, till

Contention Mining Company, and the Gold King Mining Companj
reported shipments from tilis district ill 1907.

Iron Springs distm’ict.—The value of tile metallic product of th
Iron Springs district was $61,071 in 1907, and came from 6,597 toni
of ore yielding gold, silver, copper, and lead. All increased tonnag
and increased gold output were reported, but the silver turd lead total
were greatly decreased.

Tile Buckeye Mining and Leasing Company reported productiot
from the Butterfly-Terrible nline, which is opened by a 3,200-fooi
tunnel and equipped with a 20-stamp amalgamating and concentrat
ing mill. Shipments of high-grade silver-lead ore were reported
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96 MINERAL RESOURCES. 

3.36 was gold; of lead ores, $11.75, of which $2.70 was gold; and 
f copper-lead ores, $10.70, of which $1.91 was gold. 
Dunng 1908 there were treated at gold and silver mills 120,862 

ons, and the bullion [).mounted to $387,459 in gold, an average of 
3.21 per ton, and $2,351 in silver, an average of 2 cents per ton, a 
otal value in gold and silver of $389,810, and an average value of 
3.23 per ton. From the or~ treated at gold ~nd silver mills, and 
rom 77,370 tons sent to Imlls for concentmtwn only, a. total of 
98,232 tons (97.8 per cent of all the tonnage mined) were produced 
7,346 tons of concentrates, valued at $584,759 in gold, an average 
f $15.66 per ton, and $330,532 in silver, an average of $8.85 per 
on, a total in gold and silver of $915,291 and an average of $24.51 
'er ton. 

There were produced from the ore to both classes of mills, from 
1oth bullion and concentrates, $972,218 in gold, an average of $4.90 
,er ton, and $332,883 in silver, an average of $1.68 per ton, a total 
o. gold and silver of $1,305,101, and an average of $6.58 per ton for 
.ll ore milled. 

Crude ore shipped to smelt~rs amotmted to 4,411 tons, c~mta~ning 
25,606 in gold, and avemgmg ~5.81 per to~· $199,389 m silver, 
.veraging $45.20 per ton-a totalm gold and silver of $224,995, and 
.n average of $51.01 per ton. 

The average value in 1908 in gold, silver, coppe~, and lead of the 
ntire tonnage of 202,643 tons was $10.78, of which $4.92 was for 
·old, $2.63 was for silver, $1.49 was for copper, and $1.74 was for 
ead. 

Mining operations on the part of the regular shipping companies 
,f San Juan County were not as active in 1908 as in 1907. The 
turning of the Gold King surface buildi~s ~n June, 1908, and the 
vreckin~ of the Iowa nnll by a snowslide m March lessened the 
troductwn considerably. The Silver Lake mines were worked with 
, reduced force during the latter part of the year. The harsh winter 
,f 1908-1909, with the closing of railroad transportation for some 
aonths, prevented the shipment of ore f!ond concen~rates during that 
ime. The Ross smelter was closed durmg the entire year. 

That there was cons~derable progress in the count:f, not~thstand
ng, is shown by the mcrease In num~er of producmg. mmes to ~2 
u 1908 fTom 27 in 1907. The productiOn from new shippers was m 
mall lots taken out in the course of development, and the aggregate 
lid not greatly increase the output for the cotmty. 

Animas district.-There was httle development done on the Aspen 
aine, and only a small tonnage was milled and smelted. The ore 'Yas 
nilled in the plant of the Silver Lake mines. The Garfield Smeltmg 
Jompany, controlli?g the Silver Lake min~, treated a .slightly 
ucreased tonnage m the 300-ton concentratmg plant, which was 
.ompleted in 1907. 
Th~ Bullion King Mining Co~pany, wit!I a tunnel 4,000 feet long, 

,f which 1 508 feet were dnven m 1908, shipped a small lot of ore for 
est purp~ses. The Congress Gold and Copper Company shipped 
eveml cars during the year. The Ross MininO' and Milling Company 
nade two large mill runs. Work was pursuecf steadily on a crosscut 
unnel to cut the Champion vein, 550 feet below the present workings. 
~he Hercules Consolidated Mining Company, with a 160-ton concen
rating plant, made a greatly increased output. A smaller tonnage of 

j 
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ore was treated by the Iowa Gold Mining and Milling Compa~1y fr~m 
the Iowa and Tiger claims. The plant _i.s a 150~ton c~mcentratn~g I:t:Ill, 
with cmshers, coarse and fine. rolls, Jigs, Chile null for. regrmdrng, 
Wilfley tables, and a canvas shmes plant. The ~ow!l'mrne IS devel
oped ~y a t~mnel1,045 feet long to the shaft, wh1ch 1s 25~ feet deep; 
tlie Tiger rnrne by a tunnel1,340 feet long and a ~haft 37a feet deep. 

The Hamlet Mining and Milling Company, With a 59-ton concen
ii·ating mill, was ?perated. part ~f .the year. Lead-silver ore was 
shipped by the Little N atwns Mrnrng Company anc} by the Go~d 
Tunnel and Railway Company. The latter company s 100-ton mill 
was idle the entire year. 

The Contention J\iining Company's l)~operty, under lease, and the 
mine and mill of the Old Hundred Mmmg Company, wer~ operated 
for a part of the year. The latter mi~1e is opened by 3 adit tunnels. 
The mill has 40 stamps, amo.lgamatrng plates, and concentrators. 
The Pride of the \7\f est mine was worked un~ler lease, and ore w.as 
shipped. Other small produc!3rs were the Ridge, Dewey, Cambna, 
Ridgwn.y O'roup, and .Arpad mmes. . 

J{ing S%zomon district.-The operators o~ th~ D~ves and Shenandoah 
No. 3 mines continued shipments from tlus chstriCt: . . 

E1~relca district.-The production of the Gold Krng Consolidated 
Mines Company, at Gladstone, was below that of 1907. In. Jl!ne, 
1908, the upper terminn.l of the tramway and ot~1er ~urface buildmgs 
were burned and the mill only conrn1enced runnrng rn.October,. The 
Gold Prince'mine and mill were in t}1e hands of a rece~ver dt~nng the 
entire year and made no productiOn. Th~ Sunnyside M~1es and 
Mill Company made an increased P.roductwn. The Mart~1 Gold 
Mining and Power Company, opera~rng the ToJ? Moore, 4td con
siderable development work, and slnpped lead-s1lver and ~me ores 
durinO' the year. Small shipments were made from the J\iinnehaha 
and T'antallon mines. 

The Kittimac Mines Company is developed by 2 tunnels, one 1,000 
feet lonO' and the other 1,500 feet. The company completed a 100-
ton con~entrating mill. 

SAN MIGUEL COUNTY. 

Mine production of gold, sil·ucr, and associated metals in San Miguel County, Colo., in 
190'1 and 1908. 

Metal. 

1907. 1908. Increase ( +) or 
decrease (-). 

Quantity. Value. Quantity. Value. Q.uautlty. Value. 

Gold ........ .. . .. finoounces .. uo,3G0.09 $2,467,510 112,110.37 S2,m;~5 +7!~~~~ =sl~U~ 
Silver .................. do .... 1•438•200 94g·~~f 1·~~~;~~ 50,477 + 367,497 + 47,496 
Copper ..... .. ....... pounds.. 14,905 279,556 5,555,0'!9 233,312 + 280,408 - 46,244 
Lcnd ................... do.... 5,274,641 ' 8"2 44 78' + 9"0 872 + 44 785 
Zinc.--- ..... .. ... - .... . do.-.-~.:_: .. ~·-~·:..:. .. :..:. .. .:..:· ·..:.·1 :..:. .. .:..:-·.:..:-·~--:..:_-·:..:.·:·1-_9::.::5::_2•..:..:'_1--~· :-:-"-:-+--"-~· -1--:::.:-';:::: 

3,461,114 ......... . .. 235,210 .. .. ........ 3,609,330 .. . ....... .. 

As compared with that of 1907, the metal output of San Miguel 
County showed an increase in production of all the metals except 
gold. · The total value of the metals produced, however, fell off 
$235,216. 
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The total tonnage J?roclucecl from 25 deep mines was 42S,231 short 
;ons, as compared with 407,491 tons from 22 mines in 1907. The 
tverage value per ton was $S.OS, as compared with $9.0S in 1907, 
N"itl~ $10.31. in 1906, and with $9.5~ in.1905. The average value per 
;on m gold m 190S was $5.41, and m silver, $1.91. 

The tonnage of siliceous ore amounted to 419,947 short tons, being 
)S per cent of the entire tonnage. Practically all the gold and silver 
Jroducecl came from this class of ore. The tonnage of lead ores was 
~,171 tons, and of copper ores, 113 tons. . 

San Miguel County m 190S ranked second to Teller County in ton
Iage mined and in value of gold produced. In silver yield San 
\l[iguel was second, with Lake County first. In total value of metals 
)roduced, San Miguel County stood third, with Teller first, and Lake 
:Jaunty second. 

During 190S there were treated at gold and silver mills (including 
tmalgamation and cyanide mills) 419,220 short tons, or 9S per cent 
>fall the tonnage mined; and the bullion was valued at $1,769,597 in 
~old, an average of $4.22 per ton, and $11S,2S2 in silver, or an average 
>f 2S cents per ton, a total value in gold and silver of $1,SS7,S79, or an 
tverage value of $4.50 per ton. Therefore 60 per cent of the gold and 
:ilver produced in the county, from all sources, was recovered as 
)ullion. From the ore treated in gold and silver mills, and from 7,640 
. ons sent to mills for concentration only, a total of 426,S60 short tons, 
>r 99.6 per cent of the total tonnage, there were produced 4S,625 tons 
>f concentrates, valued at $534,977 in gold, an average of $11 per ton, 
mel $64S,S27 in silver, an average per ton of $13.34, a total in gold 
mel silver of $1,1S3,S04, and an average of $24.34 per ton. 

There were produced from all milling ore $2,304,574 in gold, from 
>oth bullion and concentrates, an average of $5.40 per ton, and 
~767,109 in silver, or an average of $1.SO per ton, a total in gold and 
:ilver of $3,071,6S3, and an average of $7.20 per ton fcir all ore milled. 

Crude ore to smelters amounted to 1,371 tons, containing $10,1S5 
n gold, averaging $7.43 per ton; $50,744 in silver, averaging $37.01 
)er ton, a total in gold and silver of $60,929, and an average of $44.44 
)er ton. 
· · Upper San Jvliguel district.-The output from this district in 190S 
~Vas 400,303 tons of ore, aiid $2,175,796 in gold, 1,426,45S :fine ounces 
>f silver, 333,95S pounds of copper, 4,497,029 pounds of lead, and 
l52,S72 pounds of zinc. The total value of the production was 
&3,209,561. The three large mines of this district furnished over 90 
Jer cent of the total production of the county, as was the case in 1907. 

The Tom Boy Gold Mines Company (Limited) made an increased 
?rodu~tion in e~ery metal except gol~. Zinc was produced for the 
1rst tl~~ by this comP:any. The eqmpme11:t of the company's ~00-
;on milhng plant consists of 60 stamps With plate amalgamatiOn, 
;welve 6-foot Frue vanners, 15 Wilfley tables, and a roasting and 
naf?,netic separation plant. 

'Ihe Smuggler-Umon Mining Company increased its production 
>ver that of 1907. This comJ?any has one SO-stamp mill, and one 
JO-stamp mill, each with bumpmg tables, vanners, and concentrators, 
mel has also 1 cyanide plant, and a canvas plant. The workings 
Jonsist of 7,700 feet of tunnel, 1 shaft 670 feet deep, and another 
:haft 445 feet deep. 

GOLD, SILVEJ:t, E'l'U., l.N W Et:i'l'.J!at.N t:iTATEt:;-UULUHll.lJU. 

The Liberty Bell Gold Mining Company also ma.cle an increased 
output. The nrine is opened by an adit 3,000 feet long. About 
4,000 feet of drifting, 210 feet of sinl{ing, and 2,500 feet of raising 
constitute the development work for 190S. The equipment of the 
plant consists of an SO-stamp mill, 3 tube mills for regrinding, set
tlers, agitators, vacuum filters, and concentrators. 

The Black Bear 1Yiining Company ran its 20-stamp concentrating 
mill from AJ)ril throughout the year. The shaft on the mine is clown 
300 feet and there is an adit of 460 feet. The Gold King Consolidated 
mine was worked intermittently by lessees. The Contention mine 
was operated one month. The Kitty M_ack ~1ine was worked ~luring 
part of the year. Ore from the Nelhe mme was treated m the 
10-stamp amalgamation mill on the property. Some ore was shipped 
from the Silver Chief mine. The small amalgamating plant on the 
Thomas property was operated for a short time. Development work 
on the Japan-Flora mines was reported, but the 40-ton concentration 
mill was not run. Development work was clone on the Columbia 
and Champion mines by the Iowa Gold Mining Company. This com
pany has a 20-strunJ? amalgamation and concentratiOn mill. 

Iron Springs distT'l,ct.-From. this district, near Ames and Ophir, an 
increased tom1age was mined in 190S. From 27,0S6 tons were pro
duced $12S,095 in gold, 105,279 ounces of silver, 41,611 pounds of 
copper, and 912,765 pounds of lead, with a total value of $227,722 . 
This was an increase, as compared with 1907, of $166,651. 

The Buckeye Mining and Leasing Company, operating the Butter
fly-Terrible property, ran the mill during the entire year. An in
creased tonnage of lead-silver ore was shipped by the Carbonero 
Mines and Reduction Company, and a large tonnage was trea.ted by 
the Yell ow Mountain Mining Company. Other producers were the 
New Dmninion Gold Mining Company, Suffolk Mining and Milling 
Company, and Massachusetts-Nevacla.Mining Company. 

Lower San Miguel district.-This district, near Sawpit, made a 
small though slightly increased output in 190S. The producers were 
the N ational.Mining. an~l Milling Co.mpany and the L~zzie G. mine. 

Mount w~zson a~stT'/,Ct.-Leacl-silver ore was shipped from the 
Morning Star nrine, and the Mount \V'ilson Gold and Silver Mining 
Company produced concentrates in the 10-stamp concentration mill, 
the chief metal of which was gold. The production fron1 these two 
mines made an increased output for the cli'strict as compared with 
1907. 

SUMMIT COUNTY. 

Mine producl·ion of gold, silver, and associated metals in Surnmit Connty, Colo., in 1907 
. , and 1908. 

Metal. 

Gold ................... fine ounces .. 
Silver .•.•...............••.... do .... 
Copper .•••................. pounds .. 
J..~enil ... ~-·-·· ... ______ ......... do ... . 
Zinc ...................... __ .. do ... . 

1907. 1908. 
Increase ( +) or de

crease(-). 

Quantity. Value. Quantity. Value. Quantity. Value. 

9,043.27 S186,0H + 3.886.98 +S80,351 
66,025 34,903 - 59,822 - 48,066 
28,523 3,765 + G,658 - 008 

I, 719, 190 72,206 - 105, 94:J - 29, 20G 
1,232,149 57,011 -1,79•1,478 -120,660 

5, 156. 29 $106, 590 
125, 847 83, 050 
21,805 4, 373 

1, 915,133 101,502 
3, 026,627 178,571 

474,095 ············ 355,816 ............ -118,279 
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Animas di~tri~t.-The mines of this district are at or near Silver
ton. ~he pr~;Ipal. proc~ucers being the Hercules and the Iowa and 
Gold Tiger. Next m pomt of tonnaO'e were the Silver Lakes mines 
w~wse ore wn.s tre11ted in a 300-t~n concentration pl11nt. Th~ 
D1ves 11nd S!1enanclo11h mines n.nd the Highland Mary group pro
ducec~ a considerable tonnage of len.d a~d copper ores carrying gold 
11nd silver. Other ln.rge t01mages were from the Aspen North Star 
group, Old Ht.mdred group, and Silver Queen mines. ' 

The C~~mp1~n group, Co'lumbu~, Esmeraldn., Joe 11lld John, Little 
~Io.ud, Pnde of the W ~st, 11nd Tnlby group were also producers of 
nnportt1llce. Smn.ll slnpments were m11de from the Black Prince 

· Brooklyn, Gold Bt~g, Little M11ud, Queen City, St. Paul group, Silve; 
Star, and other mmes. 

E!f?'eka ~list-1-ict.-There wer~ severn.l producers in this district 
cr~chted W_Ith ln.rg.e tonnages m 1909. These were the Kittimac 
mmes, eq_mpped w1th a 50-ton concentration mill; the Gold King 
gr~up, w1th an 8q-stamp, 300-t_on umn.lgamation nnd concentmtion 
11:ul!; the Gold Pm~ce gr~up, wtth a 100-s~amp, 350-ton amalgama
twn and concentrn.tu:m nuli; and the Smuws1de ~roul)• witha40-stamp, 
125-tou amalgmnutwn and concentrutwn mlll. There wn.s also a 
small production from the Sound Democrn.t mine 11nd other mines. 

SAN MIGUEL COUNTY. 

Mine product-ion of gold, .~ilvcr, and associated metals in San Miguel County, Colo., in 
1908 and 1909. 

1!!08. 190!!. 
Metnl. 

Qunntit)'. Value. Qunntlty. Value. 

Gold ............. llno ounces .. 112.116.37 S2,317,GM llO,.'iJ9.3·1 $2,285.051 
Silver.. ................. do.. .. 1,5~3 , 187 817,889 1,344. 152 nus;oso 
Cop~>er .. .. .... ....... pounds.. 3R2,402 2.~la· .• ~7l'-~ fi0!,2R5 f>5,167 
ki~~::.-::: :: ::: :::::::::3~:::: 5,555,049 ,, 4,041.370 212,479 

!!52, S72 4~. 785 804, 2!lO -13,432 

Incrrruoe ( +) or 
decrease (- ). 

Quoutlly. Value. 

- 1. 577. 03 -S32, GOO 
- l!l!l,035 -118,930 
+ 118, 883 + 14, r.oo 
- r.t3,G79 - 20,833 
- 14~,570 - 1,353 

'l'otnL ........ ...... ................ J 3,464,1141............ 3,305,088 .............. -15!!,021! 

. The total value of the metallic production of Sn.n Miguel Cotmty 
~ 1909 was $3,305,088, a decrease of $159 026. The decreases were 
m gold, silv~r, lead1 a~d zinc~ The lessen~cl output from the Ophir 
(or !ron f?prmgs) c~Istl'Jct and the Moun~ Wilson distric;t caused the 
clem e11se m gold, silver, a.nd len.d, the zmc output commg from the 
Upper San JYiiguel district alone. 

The o~1tput from 39 deep mines was 423 609 short tons as com
pared w1th 428,231 tons from 25 mines in 1908. The aver~ge value 
per ton was $7.80, as compared with $8.08 in 1908 with $9.08 in 
1907, wi~h $10.~1 in 1906, and with $9.58 in 1905. Tl{e average value 
per ton m goldm 1909 was $5.39 and in silver $1.65. 

The tonnage of. siliceous. ore amounted to 420,625 short tons, being 
9.9.29 per cent of the entrre ~onnage. Practically n.ll the gold and 
silver produced ca.me from tlus class of ore. The output of lead ores 
was 1,254 tons, of copper ores 19 tons, and of copper-le11d ores 1 711 
~M. ' 

Sn.n JYiig~el County i? , 1909 mnked second to Teller County in 
tonnage mmed, and thll'CL after Oumy and Teller in value of gold 
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produced. In silver yield San Miguel w11s again second, with L11k 
County first. In total value of metals produced San Miguel Count· 
stood fourth, with Teller first, Lake second, and Ouray third. · 

During 1909 there were tre11ted at a.malgam11tion and cyanide mill 
402,114 short tons, or 94.9 per cent of 11ll the tonnage mined; n.n• 
the bullion w11s valued at $1,659,383 in gold, an average of $4.12 
per ton, and $98,566 in silver, or an average of $0.245 per ton, a totn 
valuein gold and silver of $1,757,949, or an 11vemge valueof$4.37: 
per ton, as compared with $4.50 per ton in 1908. Therefore 59 pe 
cent of the gold and silver produced in the county from all source 
w11s recovered as bullion. From the ore treated at amdgamatio: 
11lld cy11nide mills, 11ncl from 19,024 tons sent to mills for concentrn 
tion or separation only, 11 total of 421,138 short tons, or 99.4 pe 
cent of the total tonnage, there were produced 23,156 tons of con 
centmtes, valued at $570,374 in gold, a.n average of $24.63 per toiJ 
and $571,015 in silver, an average of $24.66 per ton, 11 total in golo 
n.nd silver of $1,141,389, and 11n avern.ge of $49.29 per ton, as com 
pared with $24.34 per ton in 1908; there were also recovered from th 
concentmtes 357,452 pounds of copper, valued at $46,469, or a: 
average of 0.77 per cent, n.ncl 11n avero.ge value of $2.007 per ton 
3,928,973 pounds of lead, valued 11t $168,946, or n.n avemge of 8.4 
per cent, and an average value of $7.30 per ton; and 804,296 pound 
of zinc, valued at $43,432, or an avero.O'e of 1.74 per cent, and 11 
average vl1lue of $1.876 per ton; n. totaF avemge vruue for the COil 

centrn.tes of $60.47 per ton. · 
There were produced f-rom all milling ore-421,138 tons-$2,229, 75 

in gold, from both bullion and concentrates, an average of $5.29 pe 
ton, nnd $669,581 in silver, or an average of $1.59 per ton, a total i 
gold and silver of $2,899,338, and an nvero.ge of $6.88 per ton; an 
also copper, len.d, 11nd zinc, with a combined value of $258,84 7, or a 
avern.ge of $0.62 per ton; a total average recovered value for all mil. 
ing ore in gold, silver, copper, lead, and zinc of $7.50 per ton. 

Crude ore to smelters amounted to 2,471 tons and contained $54,85 
in gold, avemging $22.20 per ton; $29,376 in silver, avemging $11.8 
per ton, a totl11 in gold ana silver of $84,230, and an average per to 
of $34.09; and 11lso contained 143,833 pounds of copper, avemgin 
2.91 per cent, and 1,012,397 pounds of lead, avemging 20.49 per cen1 
with 11 combined value for the two bn.se metn.ls of $62,231, 11n 11vero.g 
value of $25.18 per ton-a total average value for the ore smelted c 
$59.27 per ton. 

Uppe1· San. Miguel district.-The output from this district in 190 
wns 395,462 toM of ore, 11nd $2,200,883 in gold, 1,298,183 fine ouncE 
of silver, 488,715 pounds of copper, 4,528,950 pounds of le11d, an 
804,296 pounds of zinc. The total vl1lue of the _production W!l 

$3,177,648, as comp11red with $3,209,561 in 1908. Three large con 
panies of this clistnct furnished over 90 per cent of the total prodU< 
tion, ns in 1908 and 1907. 

From the Argentine group of the Tom Boy Gold Mines Compan 
(Limited) 11bout the same tonnage was treated as in 1908. Zinc wu 
again produced, the first recovery of this met11l by this compan 
being in 1908. The equipment of the 350-ton millingJ:>Jant consist 
of 60 stamps with amalg11mation plates, Frue vanners, Wilfl.ey table: 
and 11 ro11sting and magnetic separation plant. The outj)ut of tb 
Smuggler-Union mines was somewhat less th11n in 1908. The equii 



328 MINERAL RESOURCES. 

ment .includes one 80-sto.mp mill and one 60-stamp mill, each with 
bumpmg tables, vanners n.nd _concentrn.tors_, n.nd n.lso one cyn.nicle pln.nt 
and n cn.nvn.s pln.nt. The Liberty Bell rome produced an increased 
to~mage in ~909. The. equipment inclu_des an 80-sto.mr. 400-ton 
mill, tube nulls for regrmchng, settlers, agitn.tors vacuum filters and 
concentro.tors. From the Alto. mines n. ln.rge to~nn.ge wn.s tren.t

1
ed in 

the 100-ton concentro.tion plant on the property and concentrates 
were shipped to the Duro.ngo smelter. ' 

The 20-sto.mp n.mn.lgn.mation o.ncl concentro.tion plant of the Black 
Ben.~· group '':n.s oper~tecl ~or a short time. Lessees on the Manuel, 
N ~lhe, n.nd SI~ver Chief m;nes and tl~e Ella Gold .Mining Co~pany 
J?Ioduced conside~·n.ble bulhon, and bullwn o.nd crude ore were shipped 
from the Contentw_n group. Ore n.nd concentrates were shipped from 
the Japan-Flora. rome and from the 40-ton concentrating plant on the 
property. Bullion wn.s produced from ore from the Mammoth mines 
and several cm·s of lead ore were shi}Jped from the Lewis mine. ' 

Iron Sp1-ings clist?'ict.-An increased tonnrto-e but a decreased out
put of meto.ls was made from this district, n~ar Ames n.nd Ophir in 
1909. F,ro_m 27,995 tons were produced $81,205 in gold, 43,764 
Ol~nces of silver, 10,921 pounds of copper, and 399,605 pounds of lead, 
With a totn.l vn.lue of $122,565, n.s coml!ared with $227,722 in 1908. 

There were 15, pr<;>ducing mines in this district, n.s ago.inst 6 in 1908. 
The Butterfly-'I erl'lble property produced an increased tonnao·e in 
1909, o.ll o~ whi~h was treo.ted in the ?ompo.ny's o.malgo.matio~ and 
concentro.twn mill. Ore from the Canbou mine was treated in the 
co~pany's 20-stn.mp 60-ton concentmtion mill. Lead ore wo.s 
shipped from the Cn.rbon~ro group. The Fo.vorite mine produced 
bulhon and co!lcentrates hom the 20-stamp 50-ton amalgo.mation 
o.nd concentrn.twn p_ln._nt, cn~d crude ore o.nd concentri!'tes we_re shipped 
from the New Dommwn mmes. Lessees on the vo.nous mmes of the 
Suffolk J\'uning and :Milling Compn.ny o.lso shipped bullion and con
centmtes. Anwng other producing mines were · the Crown Point o.nd 
the W aterfn.ll. 

. Loy.;et· San j}fig'l.t~l dist?ict.-The toto.lmetallic production from this 
9--istnct ~ear So.wpi_t '':'o.s vn.lued u.t $3,7!J9, n.s compared with $14,161 
m 1908, from the Lizzie G. o.nd other mmes. 

Jl1o_unt Wilson dist·rict.-There were small shipments of ore from the 
Mommg Sto.r and the S. B. Kendrick mines in this district in 1909. 

SUMMIT COUNTY. 

Mine product·ion of gold, silver, and associated metals in Summit County, Colo., in 1908 
and 1909. 

1008, 

Metal. 

1900, IncrellSC ( +) or de· 
crease(-), 

Qunnt!Ly, Value, Quantity. Vnlue. Quantity . Value. 

--------------- ------ ---1-----1---
Gold .. ... . .. .. ... , .. . fine ounces .. 
Silver ................... .. do .. . . 
Copper . ....... ... ..... pounds .. 
Lead. .. . ..... .. ... . .. . .. do . .. . 
Zinc .................... ... . do . . .. 

II, 043.27 $186,941 
66,025 34,993 
28,523 3,765 

1, 719,190 72,206 
1,232,149 57,911 

'rota!. ......... .. .. . ..... . .... .. .... .. 355, 816 

21' 902. 56 $452,766 
99,763 51,877 
3,839 499 

3,559, 278 153,049 
5, 798, 167 313,101 

+ 12, 850. 2D +$2r.~. 825 
+ 33, 738 + 16, 884 
- 24,684 - 3,266 
+1,840,088 + 80, 843 
+4,566,018 + 255,190 

i---1-----~---
1171,21)2 ······ ...... . . + 615,476 

:· 
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Summit County- is the foremost placer producing area in Coloro.cl 
o.nd in 1909, n.s m 1908, the production of zinc wo.s second only 
tho.t of Lake County. There was a lo.rge incren.se in output of ziJ 
for 1909. There were incren.ses o.lso in the yield of o.ll the oth 
meto.ls ·except copper, the output of which was smo.ll. 

There were 27 producing deep mines in 1909, as compo.red with : 
in 1908, o.nd the tonnage sold or treated wo.s 31,098 tons, n.s compo.r4 
with 14,631 tons in 1908 and with 25,127 in 1907. There were 
placer mines, 1 operated by sluicing and drifting, and 4 ch·edges. 

There wn.s an increo.se in output of gold from both deep and plo.c 
mines. The increo.se in gold from deep mines wn.s only $5,835, b1 
tho.t from plo.cer mines was $259,990, the pln.cer output being o.lmo 
three times o.s greo.t o.s in 1908. The increo.se in silver from de( 
mines wn.s 30,049 ounces and from placers 3,689 ounces. The silv 
from deep mines wo.s chiefly from leo.d-zinc, zinc, cmd lead ores, the 
being a decren.se in silver from the dry ores of the county . • 

Breclcenriclge clistrict.-Breckemidge district includes Bevan, MiJ 
nesota, and Union districts. 

In the Bevan district the vo.lue of the meto.llic production in gol 
silver, copper, lead, and zinc, from deep and placer mines w: 
$793,291, as compo.red with $114,539 in 1908. A considero.ble tm 
nage of zinc ore (co.rrying a high per cent of zinc) wn.s shipped fro 
the Country Boy mine direct to the smelters. The Wellington min. 
were the chief producing deep mines, with n large incren.se in tonnfl{ 
in 1909, most of which wo.s treated o.t the company's 75-ton. concentru 
ing mill. The equipment of this mill consists of crusher, rolls, jig 
and concentro.ting ·tables. Zinc ore was shipped from the Sall 
Bo.rber mine o.nd leo.d ore from the Dunkin mine. Among other pr, 
clueing deep mines in this district were the Old Union and tl 
Sto.ndard. 

In this district o.lso are the placer properties of the Reliance Go: 
Dredging Compo.ny o.nd of the French Gulch Dredging Compan· 
both of whose dredges were operated, with noto.ble incren.ses in ou' 
put. The Relio.nce dredge is of the double lii't, ope.n-cmmected typ 
with buckets of 9 cubic feet cn.pacity. The Colorado Gold Dredgir 
Compo.ny opero.ted 2 dredges, 1 in Blue River and 1 in Swo.n Rive 
in the Union district. These dredges o.re of the Bucyrus, open-em 
nected type, with buckets of 9-! cubic feet cn.pacity. 'All the dredg( 
o.re nm by electricity. 

In the Minnesoto. district there were 7 producing deep mines, tl 
principal ones being the Blue Flo.g and the Hamilton. Among otht 
producing mines were the Carbono.te, Gold-Dust-Puzzle, Silver Kin1 
and W n.sh.ington. 

Oonsolidated Ten Mile district.-This district includes Frisc( 
Kokomo, and Robinson. The total production in gold, silver, co1 
per, o.nd len.d wo.s $21,028, o.s compn.red with $79,020 in 1908. Th 
only n:Un~s from which considero.ble tonnages were . shipped wm 
the :Michigan and the Pearl. Amon_g other producmg properti~ 
were the Roswell, Sprague, the Mo.ytlower, o.n.cl the Queen of th 
West mines. 

The Intema.tional :Mining Company, at Robinson, did not produc 
in 1909, confining its operations to development and the building c 
a concentro.tion mill. 

Snake River (Argentine, Montezuma, and Peru) district.-The SilvE 
Kin!!. SilvAr Wfl.VA nnrl RilvPl' Wino- n,in<><> nrnrlnn<>rl """' ~-hnl- "'" 
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SAN MIGUEL COUNTY.

Mine production of gold, silver, copper, lead, and zinc in San Miguel county, C’olo., in
1909 and 1910.

1909 1910 Increase (4-) or Ce

Metal.

Qua:ntity. Value. Quantity. Value. Quantity. Value.

Gold fine ounces.. 110,539.34 02, 285, 051 120,685.61 52, 494, 793 4-10, 146.27 +0209, 742
Silver do... 1,311, 152 098, 959 1, 141, 050 617,787 — 200, 102 — 81, 172
Copper pounds.. 561,285 65,107 544,189 69,112 + 42,904 + 3,945
Lead do.. 4,911,370 212,479 7,791,841 542,841 +2,880,471 ± 130,362
Zinc do 8)14, 266 43, 432 2, 193, 981 118, 475 +1, 380, 385 + 75, 043

Total 3,305,088 3,1343,008 + 337,920

The total value of the metallic production of Sail Miguel County
in 191.0 was $3,643,008, an increase of $337,920. There were
increased tonnages mined in all the districts except the Mount
Wilson district, from which there was no production as against a
small yield in 1909. With the exception of a material decrease of
silver and a nominal decrease of copper in the Upper San Miguel
district, there were increases of metallic contents in all the districts
in which ore was mined.

The output from 43 deep mines was 481,000 short tons, as com
pared with 423,609 tons from 39 mines in 1909. The average value
per ton in 1910 was $7.57, as compared with $7.80 in 1909, with $8.08
in 1908, with $9.08 in 1907, with $10.31 in 1906, and with $9.58 in
1905. The average value per ton in gold in 1910 was $5.19 and in
silver $1.28.

The tonnage of siliceous ore produced amounted to 471,849, being
98 per cent of the entire output. Practically all tile gold and silver
produced came from this class of ore. The output of lead ores was
1,123 tons, of copper ores 24 tons, and of lead-zinc ores 8,004 tons.

San lVliguel County again ranked second to Teller in tonnage
mined, and ranked second to Teller in value of gold produced. In
silver yield San Miguel County also inamtamecl second p1ce, with
Lake County leading. In total value of metals produced San Miguel
stood thircl, with Teller first and Lake second, while Ouray fell from
third to fourth place.

During 1910 there were treated at amalgamation and cyanide
mills 452,240 short tons, or 94 per cent of all the tonnage mined; and.
the bullion yielded $1,803,041 in gold, an average of $3.99 per ton,
and 304,723 ounces of silver, valued at $164,550, or an average of

$0.36 per ton, a total value in gold and silver of $1,967,591, or an
average value of $4.35 per ton, as compared with $4.37 in 1909 and
with $4.50 in 1908. Therefore, 63 per cent of the gold and silver
produced in the county from all sources was recovered as bullion.
From the ore treated at amalgamation and cyanide mills, and from
27,364 tons sent to mills for concentration or separation only, a
total of 479,604 short tons, or 99.7 per cent of the total tonnage,
there were produced 32,251 tons of concentrates, valued at $682,851
in gold, an average of $21.173 per ton, and 781,995 ounces of silver,
valued at $422,277, an average of $13.093 per ton, a total in gold

and silver of $1,105,128, and air average of $34.27 per ton, as corn-pared with $49.29 per ton in 1909 and with $24.34 in 1908. Therewere also recovered from the concentrates 529,633 pounds of copper,valued at $67,263, or an average of 0.82 per cent, anti an averagevalue of $2.09 per ton; 7,292,248 pounds of lead, valued at $320,859,or an average of 11.3 per cent, and an average value of $9.95 perton; and 2,193,981 pounds of zinc, valued at $118,475, or an averageof 3.4 per cent, and all average value of $3.67 per ton, a total averagevalue for the concentrates of $49.98 ier ton.
There were produced from all milling ore—479,604 tons—$2,485,892in gold, from both bullion and concentrates, an average of $5.183per ton, and 1,086,717 ounces of silver, valued at $586,827, or anaverage of $1.224 per ton, a total in gold and silver of $3,072,719,and an average of $6.407 per ton; and also copper, lead, and Zinc,with a combined value of $506,597, or an average of $1.056 per ton,a total average recovered value for all milling ore in gold, silver,copper, lead, and zinc of $7.463 per ton.
Crude ore shipped to smelters amounted to 1,396 tons and contained $8,901 in gold, averaging $6.38 per ton; 57,333 ounces of silver,valued at $30,960, averaging $22.18 per ton, a total in gold andsilver of $39,861, and an average value per ton of $28.56; and alsocontained 14,556 pounds of copper, averaging 0.52 per cent, and499,593 pounds of lead, averaging 17.89 per cent, with a combinedvalue for the two base metals of $23,831, an average value of $17.07per ton—a total average value for the ore smelted of $45.63 per ton.Croi do ore and concentrates combined shipped to sniel ters amountedto 33,647 tons, containing $691,752 in gold, an average of $20.56per ton; 839,328 fIne ounces of silver, valued at $453,237, an averageof $13.47 per ton; and in base metals 544,189 pounds of copper,7,791,841 pounds of lead, and 2,193,981 pounds of zinc, the threemetals valued at $530,428, or an average of $15.76 per ton—a totalaverage value of $49.79 per ton.
Upper San Miguel district.—Tlme output from this district in 1910was 429,231 tons of ore, and $2,294,542 in gold, 992,452 fine ouncesof silver, 488,196 pounds of copper, 6,607,352 pounds of lead, and2,1.93,981 pounds of zinc. The total value of tire production was$3,301,665, as compared with $3,177,648 in 1909, and $3,209,561 in1908. Three large companies, the Liberty Bell, the Smuggler Union,and the Tomboy mines, furnished over 95 per cent of the tonnageand considerably over 90 per cent of the total production of thedistrict, as in 1909, 1908, and 1907.

From the Argentine mine of the Tomboy Gold Mines Co. (Ltd.)a larger tonnage was treated thai in 1909. The 35O-ton reductionplant comprises 60 stamps with a1,algalnation plates, Frue vanners,Wilfley tables, and a roasting and magnetic separation plant, thelatter for the ronmoval of iron suiphides from the zinc concentrate.For the year ending June 30, 19 11, the company reports that 110,560tons was sent to the mill, as compared with 102,000 tons the yearbefore. By amalgamation and cyaniding, bul1io worth $488,304was saved, as compared with $487,486; the dressing Plant producedleadi and zinc concentrates that sold for $328,060, as compared with$332,970. * * * During the year 3,555 feet of developnrent wasdone, and cur June 30 the reserve was estimated * * at444,600 tons, as compared with 400,000 tons a year ago. The con
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centrating plant has been improved in several points of detail, with
the result that a larger amount of ore can now be treated and cleaner
lead and zinc concentrates obtained.’

The tonnage outpu t from the Smuggler-Union mines also increased
in 1910. The ore is mainly sulphide with siliceous gangue and the
process of treatment at this property is crushing by stamps, amalga—
ination, concentration, and cyaniding of the saircis in the tailings.
The plant includes one 80-stamp mill and one 60-stamp mill, with a
capacity of 600 tons daily, 1 cyanide plant, and 1 canvas plant. The
Liberty Bell mine also produced an increased tonnage in 1910. The
ore from this mine is both sulphicle and oxidized (chiefly suiphide),
and the process of treatment is crushing in cyanide solution, amalga
mation, concentration settling, ifitering, and precipitation by zinc.
The imnual report of the Liberty Bell Co. for the year ended Septem
ber 30, 1910, shows that during the year, from its mine at Telluride,
Cob., there were 133,899 tons of ore milled, from which were recov
erecl in mill bullion $511,410, cyanide products worth $318,045, and
concentrate (2,503 torts) to the value of $125,498, other incidental
receipts making a total of $988,604. The recovery of gold was 57
per cent in mill bullion, 8 per cent in concentrate, 28 per cent in
cyanide products, a total of 93 per cent recovery, with a loss of 7 per
cent in tailing. The total recovery of silver contents was 60 per cent.2

From the Black Bear mine there was milled in the 20-stamp amal
gamation anti concentration plant a considerable tonnage of ore,
which carried gold, silver, copper, lead, anti zinc, the value of the
product being chiefly in lead and zinc in concentrates, although the
gold recovered on the plates and in concentrates was about equal to
the gross value of the zinc recovered. Bullion and concentrates
were produced from the Contention mine and bullion from the Gold
King. Crude ore awl concentrates were shipped from the Japan-
Flora group mines and from the 45-ton concentrating plant on the
property. Lead concentrates from one month’s operation of the
50-ton concentrating plant of the Lewis mine were sent to smelter.
Other producing mines were the Bear Creek, Columbia, I-Iumboldt,
Kitty Mack, La Junta, Modena, and Nellie.

Iron Springs district .—This district embraces the mines near Ames
and Ophir. An increased tonnage and increased yield of metals was
made in 1910. From 51,019 tons were recovered $159,332 in gold,
148,986 ounces of silver, 54,400 pounds of copper, and 1,172,181
pounds ol lead, with a total value of $298,269, as compared with
$122,565 in 1909.

There were 17 producing mines in this district, as against 15 in
1909. A large tonnage from the Alta mines was treated at the 150-
ton concentration plant on the property. An increased tonnage
from the Butterfly-Terrible mines was treated in the company’s
amalgamation and concentration mill. Increased shipments of lead
ore were made from the Carbonero group. A small tonnage was
produced from the Carribeau mine. The output from the Favorite
mine was crude lead ore, and bullion and lead concentrates from the
2 0-stamp, 50-ton amalgamation anti concentration plant. Bullion
was shipped from the Suffolk mill.

Lowei San Miguel disteict.—The total metallic yield from this
district near Sawpit and Placerville was valued at $17,388, as corn-

pared with $3,769 in 1909, and with $14,161 in 1908. Lead ore was
shipped from the Gertrude and Noon mines, and ore carrying chiefly
gold antI silver was shipped from the Lizzie G. mine. Milling ore
from the Florence L., the Golden Rose, and the Thomas group mines
was treated in small j?lants.

Mount Wilson distrmct.—No output was made from the mines of
this district.

SUMMIT COUNTY.

.ilfineproductlon ofgola’, .ulver, copper, lead, zinc, and associated rn.etals in Summit County,
Cob., in 1909 and 1910.

1909 1910 Increase or Se.

Metal.

Quantity. Value. Quantity. Value. Quantity. Value.

Gold fuse ounces. - 21,902.06 0452, 766 17,830.05 9368, 760 — 4,063.61 —884, 000
Silver do. . -. 99, 763 51, 877 152, 2.50 82, 215 -1-- 52, 487 + 30, 338
Copper poundo.. 3,839 499 21,740 2,761 + 17,901 + 2,262
Lead do... - 3, 559, 278 153, 049 5, 010, 409 220, 078 -1-1, 456, 131 + 67, 629
Zinc do.. . - 5, 798, 167 313, 101 5, 542, 0S5 290, 305 — 255, 482 — 13, 796

Total 971,292 073,725 . + 2,433

Summit County is the foremost placer producing area in Colorado,
and in 1910, as in 1909 and 1908, the production of zinc was second
only to that of Lake County. There was a decrease in the produc
tion of gold in 1910, both from placers and deep mines, and there
was also a decreased yield of zinc.

There were 20 producing dccl) mines in 1910, as compared with 27
in 1909, and the tonnage sold or treated was 47,040 tons, as com
pared with 31,098 in 1909, with 14,631 in 1908, and with 25,127 tons
in 1907. There were 9 placer mines, 1 operated by drifting and
hydraulickiimg, 1 by hydraulicking, and 3 by sluicing; and there were
4 dredges.

There was a decrease in output of gold in 1910 from deep mines
of $25,844, and from placer mines of $58,156, making a total decrease
in gold of $84,000. The output of sihrerfrom deep mines showed
an increase of 53,321 ounces, while that from placer mines decreased
834 ounces. Time silver from deep mines was from lead-zinc, sili
ceous, lead, and copper-lead ores, there being no silver reported from
zinc ores in 1910.

Breckenridge district.1—Breckenridge district includes Bevan, Min
nesota, and Union districts, and includes the mines near Brecken—
ridge, on French Gulch and on Blue and Swan rivers, and includes
all the placers of the county. The value of the total output of gold,
silver, copper, lead, and zinc fromboth deep and placer mines was
$755,356, or almost 78 ier cent of he county yield.

In the Bevan district the chief property is the Wellington mines.
An increased tonnage of lead-zinc and zinc ore was mined, the greater
part of which was milled at the company’s 100-ton wet-concentration
mill, yielding a shipping product of a eacl concentrate, a zinc con
centrate, and a zinc middling. Much of the zinc middling was

i See Rausome, F. L., Geology and ore deposits 01 the Breckeciridgo district, Cob.: Prof. Paper U. S
Geol. Survey No. i5 1911.

1 Miii. Mag. (London), October, 1910, p. 296.
2Mm. and Sd. Press, May 27, 1911, p. 742.
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The milling ore averaged in value of recovered metals $2.98 per ton
in gold, $1.03 in silver, and $4.46 in copper, lead, and zinc, a total of
$8.47, as against $7.91 in 1910. Crude ore shipped to smelter—
1,919 tons—averaged per ton $10.29 in gold, $32.72 in silver, and
$12.66 m copper and lead, total of $55.67 per ton, as compared with
$62.32 per ton in 1910.

The value in 1911 in gold, silver, copper, lead, and zinc of the entire
tonnage averaged $9.31 per ton, of which $3.11 was for gold, $1.60 for
silver, $0.54 for copper, $2.89 for lead, and $1.17 for zinc.

Animas district (including the mines in the immediate vicinity of
Silverton, and south and east of Animas River from Silverton to Mid
dleton) .—There were 25 producing mines in the Animas district in
1911, as compared with 37 in 1910. The Iowa-Gold Tiger group was
the largest producer in 1911, the bulk of the ore being treated by
concentration only. The second largest tonnage was from the Silver
Lake mines, the bulk of this tonnage also being concentrated. A
greatly decreased tonnage from the Hercules property was treated
by amalgamation and concentration. Ore from the Intersection
mine was treated by amalgamation and concentration, and ore from
the North Star and the Old Green Mountain group mines was treated
by concentration only. Lead ore was shipped from the Aspen and
Dives mines, and copper-lead ore from the Highland Mary mine.
Small shipments wee macic from the Big Giant, Brooklyn, Buffalo
Boy, Champion, Kansas City, Queen City, Shenandoah, Slide, and
other mines.

From the district there was sold or treated in 1911 a total of 34,849
tons of ore, from which were recovered $116,408 in gold, 184,736
ounces of silver, 330,175 pounds of copper, 3,032,488 pounds of lead,
and 38,214 pounds of zinc, valued at $394,230, as compared with
$964,987 in 1910.

Eurelca district (north of Silverton, including Chattanooga, Glad
stone, Animas Forks, and Eureka) .—There were 12 producing mines
in the Eureka district in 1911, as against 16 in 1910. Nearly all the
ore in this district is muted. A large and increased tonnage was rnllecl
in the unnyside mill, which recovered about 60 per cent of the gold
and a small quantity- Of silver on the amalgamating plates, the
remainder being recovered as lead and lead-zinc concentrates. A
zinc middling is also made, which was stored in 1911. In 1912 a
new zinc plant was built, utilizing the Huff electrostatic machine.
Lessees operating the Gold King mine and amalgamation and comi
centration mill marketed bullion and concentrates. Ore -from the
Silver Ledge mine, at Chattanooga, chiefly valuable for its lead and
zinc contents, was treated by concentration only, the product being
lead and lead-zinc coucentrates. Ore of similar character, from the
Bonanza mine, was also treated by concentration. Small outputs
were macic from the Esmeralda, Joe and John, Kittimac, Paris, and
San Juan Queen mines.

From this district there were sold or treated in 1911 a total of
73,239 tons of ore, from which were recovered $219,826 in gold,
140,862 ounces of silver, 140,737 pounds of copper, 3,901,334 pounds
of lead, and 2,186,137 pounds of zinc, valued at $612,245, as compared
with $779,016 in 1910.

- SAN MIGUEL COUNTY.

Mine production of gold, silver, copper, lead, and Zinc fl San ilfiguel County, UoIo., in1910 and 1911.

1911 Increase (±) or Ce
Metal.

Quantity. Value. Quantity. Value. Quantity. Value.

Gold fIne ounces. - 120,095.01 92, 494, 793 118,414.31 82, 447, 841 — 2. 271.30 —348, 952Silver do.... 1, 114,050 017,787 1,000,834 530,442 — 143,210 — 87,3.15Copper pounds.. 544, 185 69, 112 971, 064 121, 383 + 426, 875 + 52, 271Lead do.... 7,791,6-11 342,8-Il 6,458,333 290,535 —1,335,508 — 52,306Zinc do.... 2, 113,981 118,475 3,386,068 193,067 +1,152, 107 + 74, 532
Total

........... 3,643.006 3,583,208 —59,800

The value of the metallic production of San Miguel County in1911 was $3,583,208, a decrease, as compared with the yield in 1910,of $59,800, but an increase, as compared with the output of 1909, of$278,120. The Upper Sa.u Miguel district showed a small increase
in total value of output in 1911, but the Iron Springs and LowerSan Miguel districts showed decreases.

The output from 28 mines was 429,354 tons of ore, as compared with481,000 tons from 43 mines in 1910. The average value per ton in1911 was $8.35, as compared with $7.57 in 1910, with $7.80 in 1909,with $8.08 in 1908, with $9.08 in 1907, with $10.31 in 1906, and with$9.58 in 1905. In 1911 the average content per ton in gold was $5.70and 2.33 ounces of silver, as compared with $5.19 in gold and 2.38ounces of silver in 1910.
The siliceous ore produced amounted to 428,043 tons, being 99.7per cent of the entire output. Practically all the gold and the hulkof the silver caine from this class of ore. The output of lead oreswas 1,306 tons.
San Miguel County in 1911, in quantity of output, fell slightlybehind Lake County, which was second to Teller County. In goldyield, San Miguel County maintained its place as second to Teller,and in silver, held second place after Lake County. Iii value ofmetals - produced, San Miguel stood third, wit-h Teller first, Lakesecond, and Ouray fourth.
During 1911 there were treated at amalgamation and cyanidemills 390,568 short tons of ore, or 91 per cent of all the ore mined;an average per ton of $4.83 in gold and $0.43 in silver was saved asbullion. The gold and silver saved as bullion in 1911 represented 69• per cent of the gold and silver produced in the county.

There were 37,438 tons of ore sent to mills for concentration only,a total of 428,006 tons milled (99.7 per cent of all the ore mined),• which yielded 25,994 tons of concentrates, averaging $21.62 in gold,$11.94 in silver, $4.59 in copper, $9.94 in lead, and $7.42 in zinc, atotal per ton of $55.51, as compared with $49.98 in 1910.
Milling ore averaged $5.71 in gold, $1.12 in silver, and $1.34 incopper, lead, and zinc, a total of $8.17 per ton, as compared with$7.46 per ton in 1910.
Crude ore shipped to smelters—1,348 tons—averaged $1.66 ingold, $37.42 in silver, $1.51 in copper, $23.90 in lead, or $64.49 perton1 as compared with $45.63 in. 1910.
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Crude ore and concenbrtes combined shipped to smelters averaged
$20.63 in gold, $13.20 ill silver, and $22.12 in copper, lead, and zinc,
or $55.95 per ton, as coinEared with $49.79 in 1910.

Upper San Miguel thIst9nct.—The output from the Upper San
Miguel district in 1911 was 382,858 tons of ore, yielding $2,331,398
in gold, 836,357 ounces of silver, 923,412 pounds of copper, 5,334,067
pounds of lead, and 3,386,088 pounds of zinc, Valued at $3,323,133,
as compared with $3,301,665 in 1910, with $3,177,648 hi 1909, and
with $3,209,561 in 1908. Three large companies, the Liberty Bell,
the Smuggler Union, and the Tomboy, furnished over 95 per cent
of the ore, over 95 per cent of the gold and silver, 78 per cent of the
copper, 92 per cent of the lead, and over 96 per cent of the zinc of the
total production of the district.

The output from the Argentine rmne, of the Tomboy Gold Mines
Co. (Ltd.) was not quite so large as In 1910, but the contents recov
ered were greater for all the metals except lead. The magnetic
plant for the removal of the iron from the zinc concentrates from
the wet mill was not operated, the zinc concentrates being shipped
to Pueblo.

The report of the Tomboy Co. for the year enclmg June 30, 1911, is
almost identical with those of the preceding two years. The ore
raised amounted to 116,222 tons, yielding bullion valued at $462,773,
and concentrate valued at $350,141, the total value being $781,324.

The * * * manager * * * reports the ore reserve on June 30, 1911, at
427,000 tons, as compared with 444,600 tons in 1910, and he mentions that almost
all the stopes have continued to disclose profitable ore. An important step was
taken since the conclusion of the year under review, in July last, when the
southern portion of the Revenue Tunnel Co.’s property was acquired for $400,000.
This piece of property has only been intermittently worked by the Revenue Co.,
owing to the natural dieadvantage of its being on the other side of the divide to the
main portion. Its position is favorable to exploitation by the Tomboy Co. At the
present time a line is being built to facilitate the transport of ore to the Tomboy mill.’

To prove the mine in depth, the shaft was sunk to the 2,100-foot level .For at least
100 feet at that level, states the report, the vein has maintained its average width and
grade. No important changes have been made in the plant and equipment, except
certain alterations incident to the gradual increasing of the concentrating plant’s
capacity.2

The Liberty Bell mine and mill were actively operated. The
Smuggler Union mines and amalgamation, concentration, and
cyanide mills were steadily operated. Experiments in 1911 with the
cyanide agitation and filter process resulted in the construction of a
new cyanide plant in 1912. Ore from the Black Bear mine was
treated by amalgamation and concentration, the product being
gold-silver bullion and lead and lead-zinc concentrates. The Japan-
Flora concentration mill was operated for several months during
1911, the product being lead and zinc concentrates. An appreci
able tonnage from the Junta mine was treated by amalgamation in a
Denver quartz mill. An increased tonnage of lead concentrates
was the product from the mill of the Lewis mine. Other producing
mines were the Ballard, Bear, Cimarron, Contention, Gold King,
Kitty Mack, La Junta, Mammoth, and Nellie.

Iron Springs (Ames anti Ophir) dist’rict.—The Iron Springs dis
trict in 1911 produced 46,416 short tons of ore, yielding $115,609 in
gold, 164,381 ounces of silver, 47,652 pounds of copper, and 1,122,266

pounds of lead, valued at $259,190, as compared with $298,269 in
1910 and with $122,565 in 1909. There was a decrease in the yield
of all the metals, except silver.

There were 9 producing mines as against 17 in 1910. An increased
output from the Alta mines was treated by concentration, the prod
uct being lead concentrates, carryng appreciable quantities of gold
anti silver, and some copper. The output from the Butterfly—Ter
rible mines sent to tile company’s amalgamation and concentration
mill also increased. Increased shipments of lead ore were made
from the Carbonero group. Lessees on the Carribean mine shipped
all increased quantity of ore to the company’s concentration plant.
The Favorite mine was operated for two months only in 1911, result
ing in a decreased output, sent to a custom amalgamation and concen
tration mill. A small tonnage Was treated in the Lake Superior
Ophir amalgamation and concentration mill. Lead ore was shipped
from the Sail Bernardo group. The Suffolk mill was operated for a
short time. Experimental tests with the anide process on ores
from the Suffolk group in 1911 resulted in tile introduction ill 1912
of the process, including sliming and agitation and continuOus decan
tation.

Lower San Miquel (Sawpit and Placerville) drstrict.—A small
quantity of gold-silver bullion was marketed from the treatment of
ore from the Golden Rose mine.

SUMMIT COUNTY.

Mine produclion of qoid, silver, copper, lead, and zinc in Summit Gou,ity, Cob., in 1910
and 1911.

uno Iucresse(+)or de.

Metal.

Quantity. Value. Quantity. Value. Quantity. Value.

Gold fine ounces. - 17. 839.05 8308,766 13,750. 111 $284,211 — 4,088.89 —$84,525
Silver do.... 152,210 82,211 182,957 96,967 4- 30,707 + 14,752
Copper pounds. - 21,710 2,761 22,888 2,861 4- 1, 148 -4- 100
Leaxl do.... 5,011,409 210,678 0,024,897 271,119 ±1.009,458 + 10,441
Zinc do.... 5,542,1185 299,305 7,675,175 437,485 +2, 132, 400 ±138,180

Total 873,725 1,082,673 +118,948

Summit County is the foremost placer area in Colorado, and in
1911, as ill 1910, 1909, and 1908, the production of zinc was second
to that of Lake County. There was a decrease in the production of
gold in 1911 from placers, and an mcrease from deep mines, and
there was an increased yield of zinc.

There were 35 producing deep mines in 1911, as compared with 20
in 1910, and the ore sold or treated was 55,904 tons, as compared
with 47,04:0 tons in 1910. There were 9 placer mines, 1 operated by
drifting and hydraulicking, 2 by hyclraulicking, and 3 by sluicing;
and there were 3 operating dredges.

There was in increase in the output of gold iii 1911, from deep
mines, of $5,257, and a decrease from placer mines of $89,782, making
a total decrease in gold of $84,525. The output of silver from deep
mines increased 31,832 ounces, vhile that from placer mines decreased

69828°—n mm 1911, rT 1—36

1 Miii. Mag. (London), December, 1911, p. 475. - 2 Mm. and Sd. Press, Deo. 30, 1911, p. 853.
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mills for concentration only, a total of 134,296 tons (95.3 per cent of 
all the ore mined) yieldirig 20,693 tons of concentrates averaging 
$17.39 per ton in gold, 14 ounces of silver, and also copper, lead, and 
zinc} With a total gross value per ton of $55.85. Crude ore shipped to 
sme ters-6,621 tons-averaged per ton $10.18 in gold, 64 ounces of 
silver, and $21.13 for copper, lead, and zinc, a total of $70.67, as compared with $55.67 in 1911. 

Animas district (including the mines in the immediate vicinity of 
Silverton, and south and east of Animas River from Silverton to Mid
dleton).-This W.trict in 1912 produced 58,176 tons of ore, yielding 
$114,567 in gold, 530,753 ounces of silver, 591,992 pounds of copper, 
4,280,176 pounds of lead, and 126,053 pounds of zinc, with a total 
value of $739,965, as against $394,230 in 1911. 

There were 26 producin~ mines in the Animas district, as compared 
with 25 in 1911. The prmcipal producing mine in 1912 was ag~in 
the Iowa-Gold Tiger group, with an output entirely in lead concen
trates. The second largest output was from the S1lver Lake mines, 
the bulk of the ore also being concentrated into lead concentrates. 
Ore from the Intersection mine was treated by amalgamation and 
co:qcentration, and ore from the Old Green Mountain mine was 
concentrated. Ore from the Aspen mina was concentrated or shipped 
to smelters. Lead ore from the Dives, and copper-lead ores from the 
Highland Mary mine, were shipped to smelters. Small shipments 
were made from the Alice, Bonner, Brooklyn, Buffalo Boy, Chrunpion, 
Kansas City, Kittimac, North Star, Pokeepsie, Potomac, Queen City, Shenandoah, and other mines. 

Eureka district (nortl~ qf Silverton, including Oltattanooga, Glad
stone, Animas Forlcs, Eure!Ca).-This district in 1912 produced 82,585 
short tons of ore, yielding $388,166 in gold, 179,368 ounces of silver, 
469,540 pounds of copper, 4,806,639 pounds of lead, and 2,352,541 
pounds of zinc, with a total value of $954,575, as compared with $612,245 in 1911. 

There were 15 producing mines in 1912, as against 12 in 1911. 
Nearly all the ore of this district was .tn.illecl. The largest tonnage 
in the district was mined at the Sunnyside mine, and milled at the 
Sunnyside mill, where over one-half of the recovered gold and a 
small quantity of silver were recovered on the amal~runating plates, 
the remainder of the product being lead and 1ead-zmc concentrates 
and iron-zinc middlings. In 1912, the Huff electrostatic separating 
machine was installed for separating the iron from the zinc in the 
zinc midd1ings.

1 

A large and increased output was mined from the 
Gold King mine, by lessees. The bulk of this ore was concentrated 
and a small part sent to smelters. Lead and zinc concentrates 
were the product from the concentration of ore from the Silver 
Ledge mine, at Chattanooga. Lead-zinc ore and lead-zinc concen
trates were marketed from the Vermilion mine. Copper-lead ore 
was shipped from the Congress mine. Other producing mines were 
the Esm.,.alda, Bagley tunnel, Joe and Jol:iiJ, San Juan Queen, Scotia, and Silver Doctor. 

' For description, see Eng. and Min. Jour., July 20, 1912, p. 105. 
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. nd . ·n San ltliguel County, Colo., . ·cr lead a ztnc t Production of gold, stlver, copp '190 . ./-1912. 

Year. 
I Num

ber or 
pro- Tonnage. 

duclng 
mines. 

I I 
Oold.a Bllver.a Copper. Lend. Zinc. Total 

value. 

-''---,-- .. -.-- Pounds. Pounds. Pounds. S2 791 07 
---, ttom Fm~ou. 245 709 6 184,375 ··•···•··• 2'8l2'36l 25 8h

0

zn,311iS1,728, 85&'l~ }·~~~~~ 11;121 s:u5·,g·i~~ ········:: 3;99o:047 1904.... .• .. .•• 9 291 338 1, 711, , 72' 522 70 725 7,1 , •.. .. .. . 3 699,330 

Aver-

v':f~e 
per 
ton. 

$11.77 
9.58 

10.31 
9.08 
8.08 ::: : : : h ll'i:: l:~J:h'i i:!ll:ll!l ,M:::l !:lli:FJ ::.~~ l:::::I.Ji 

lll07.......... . 
2
6 428,231 ~·ks· 051 1; 34.4,152 501,~ 

7
•
791

;
841 2

,
193

,9sr 3,643,\l:ls ~~::::::::::: ~ :~::l 2:4947:-:11·~:~~ ~~:k. 67:~.~~ ~:~~:~ ~:~~-b26 
1910.... .. ..... 28 429,354 2,4.4 '234 1'153 709 845,497 , ' --- -------1911 •. ·•••····· 26 455,692 2,399, ' , -- ---, 
1912.... .. •.••• _ __ I 

73 289 

-442 305 +202,618 

7.80 
7.57 
8.35 
8.31 

152 875 -125 56 +D ' 1 ., 
Increase (+)or 2 +26 338 -48,607 + , ' 

decrease ( ) 1 ' -.04 

a Includes pincer production. 

11tfi 1 County m 1912 lli production of San gue 531 for silver, 
The value7~~ thf:hl~h $~,399,234 wa.<~ fordgo$1~3${f{'for zinc. AlJ 

was $3,785, 'o $334 333 for lead, an ' t 
$139,507. for ~opped'an in~re!lBe in total v"i:'.e o\oC.:~~tj, stood th\J"d 
thj,:U':,\"oi ~:.nge mined ~~91~~~ansan 'll":Miguel mnint~·i~ 
after i?reJier ,~ LT!fi~r I,::,cfm ruher,'held .j'"'0.Jd~;~t;latood 
glace as secon o ross ~alue of metals pro uce ' fourth 

thkd~~tJ1L91!2°k~t:~ ~~:' :;:~~ :d~i73J'~h~~e ~~~~ 
Durmg f e or 92 per cen ·1 · ton was mills 418 886 short tons .o orld d 0 73 ounce of Sl ver per t d 63 

and an a~bel'lif611°f ¥h~8gcl~~~v:f as bu~on ~iK;:sll~~ei:b~llion !'laved as u o . lei roduced m the co_:un y, 

per cent t"~ t~~ :~ cJ:.t of the county stlve.~~~':,;;ncsntration. only, 
rep_!'esen e 35 600 tom~ of ore sent to nn t f all the ore mmed)' 

There were , ns milled (99.7 per cen o . $
28 65 

in gold, 
a t?tal ?fld45J•if~5t~ tom~ of concentratesd, ave'ftfm~ a t~tal per ton 
which pe . e ' d $20 79 in copper, lea ' an ' 
$16.43 in silver, ap~red ~th $55.51 in 1911. d $5 18 in gold and 
of $65.87, as com -1 210 tons-average · d 24 8 _per cent 

Crude ore .to smelters 'd 0.5 per cent copper an d ·.th $64.49 
58.3 ounces silver! perl tonp'e~~on of $65.17, as compare WI d "th n. tota vn. ue · · 912 ~ea , WI San Miguel di<~trrct m 1 
mV191!; San .Migue~ district.-Th~l Uahfger$2 275 883 in gold, 98f71,20d4 

'PP 806 t ns of ore, pe ' 255 95
3 pounds o ea , 

produced£ 4i10v3e'r 786o 829 pounds ~fhcopptert'al6'val~e of $3,4971479, has ounces o s • ' f . · Wlt a o 
8 

t e 
and 2,94d3,78~tlo:3n~~3o13~m~. 1911. ThhrT lab~; f~~:hed ~ore 
compn.re W1 h S' uggler Urnon, and t e om ' 
Liberty Bell, t : of~he total output. 
than 90 pel' Cell I . BulL U. S. Goo!. Survey No. 

nadium deposits near Plncervllle, Co o .. I Hess .F. L., Notes on the va 
630, 1912, pp. 14Z-156· 
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The yield from the Argentine-Montana mine of the Tomboy Gold 
Mines Co. (Ltd.) was larger than in 1911, with increased metal con
ten~ of all the metals except zinc. The annual report for the year 
ending June 30, 1912, states: 

That 107,577 tons of ore were milled, of which 21,702 tons came from the Montana 
and the remainder from the Argentine mine. The recovery of metals Wl!B worth 
$954,981, the cost of mining, treatment, etc., Wl!B $504,040, and the profit $450,941. 
An increasin,g proportion of the p1'8cious metals ia now being recovered in concen
trates, of which several are produced, varying in lead, zinc, and iron content. The 
new concentration plant h:JB been erected * * *. The 21,702 tons (from the 
Montana) sent to the mill averaged $10.50 in gold and silver * * *. The reserve 
at the Argentine group ia 340,000 tons, that at the Montana 150,000 tons.l 

The Liberty Bell mine and mill 2 were actively operated. Early 
in 1913 this company installed a .Plant for cyanidation of concen
t!ates by fine grinding and agitation by Dorr continuous decantatiOn wash. 

The Smuggler Union mines and amalgamation, concentration, and 
cyanide mills were steadily operated. One of the mills (the 60-
stamp) was remodeled and a slimes plant added to the cyanide plant.9 

Lead ore from the Lewis mine was concentrated. Ore from the 
Cimarron mine was treated by amalgamation and concentration. Ore 
from the Wasatch-Orion group of the Junta Co. was treated in a 
small ama,l~amation-concentration mill, but a new 300-ton cyanida
tion plant IS in prospect. A small tonnage from the Ballard mine 
was treated at tlie Junta mill. Ore from the Nellie mine was treated 
by amalgamation and concentration. 

Iron Springs (Ames and Ophir) district.-The Iron Springs district 
in 1912 produced 51,763 tons of ore, yielding $122,154 in gold, 
166,006 ounces of silver, 58,362 pounds of copper, 1,157,455 pounds 
of lead, with a total value of $285,963, as compared with $259,190 in 1911. 

There were 11 producing mines in the district, as against 9 in 1911. 
An increased output from the Alta mines was treated by concentra
tion, the product being lead concentrates, carrying appreciable 
quantities of gold and silver and some copper. Lead ore continued 
to be shipped from the Carbonero group. The yield in bullion and 
concentrates from the Butterfly-Terrible mines and amalgamation
concentration mill showed little change.4 The Favorite mine was 
operated for severn,} months, the ore being sent to a custom amalga
mation-concentration mill. Development work was continued on the 
Lake Su~erior-Ophir group and a considerable quantity of ore was 
milled. The Suffolk 6 amalgamation-concentration mill was remodeled 
to a cyanide mill in 1912 and an increased tonnage treated. Lead ore 
was shipped from the San Bernardo mine. . 

1 Min. Mag. (London), November, 1912 p. 388. See also Eng. and Min. Jour. Deo. 7, 1912, p. 1088. 
• Megraw, Herbert A., Cyanidation at l!!e Liberty Bell mill: Eng. and Min. Jour., J~. ~1 1013, pp. 9-14. ~ Cost of milling at the Liberty Bell: Mctall. and Chew. Eng., January, 1913, pp. 41HJU. 
• .1ror brief sketch of changes, see Min. and Sci. Press Jan. 4 1013, P• 74. 
'For report of oporatlonsfor year ending Mar. 311 1912, see Eng. and Mla; Jour., Sept. 14z_l912, p. 497. 
• See Parmelee, H. C., Cyaniding slimy ore by continuous decnntatlon: Metall. and Cliem . .15ng., January, 

1913, pp. 25-28. See a!Bo Min. Mag. (London), February, 1913, p. 144. 
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ltf:' l (S 't and PlacerviUe) district .-A small quan-t'tLo~erg~d~sn:!:bulli~~l~as markete.d fro.m the trfeatril.ent of ole 
f l y the Golden Rose mine, and a small sh1pmen t o ore was mac e rom . 

from the ~~~e Gd~t t~et. -A shipment of lead ore was made from the ]J{ount n·t(,/Jon ts rtc . 
Morning Star mine. · 

SUMMIT COUNTY. 

. if ld 'lver coppm· lead and zinc in Summit County, Colo ., 1904-191£. Productwn o go , st , ' • 

Year. 

1904 .... . ...... 
11J05 ........... 
1900 .... ... .... 
1007 ........... 
1008 ...... ..... 
1009 .... ... .... 
1910 ........... 
1911. .. . ....... 

Num-
ber of c 
pro- Tonnage. Gold.a Siiver.a oppor. 

ducing 
mines. 

Sllllrt Ffru 
tom. ounce&. Pound&. 

37 35,475 $202,443 202,149 .... .... 
34 30,930 157,476 209,356 "27;i:i0 39 34,050 139,773 107,752 

125,847 21,865 30 25,127 100, 590 
28 14,631 186,041 00,025 28,523 
32 31,008 452,700 99,763 3,839 

368,766 152,250 21,740 29 47,040 
44 55,904 284,241 182,957 22,888 

1912 .. .. .... _ .. .,~ 40,000 420, 015 104,665 10,412 

Increase ( +) or 

Lead. 

Pounds, 
5,592,140 
2,181,600 
1,301,912 
1, 915,133 
1, 710,190 
3, 550,278 
5,015,400 
6,024,867 
4,402,422 

Zinc. 

Pound•. 
2,512, 778 
3,320, 237 
2, 942,983 
3,026,627 
1, 232,140 
5, 798,167 
5,542,685 

Total 
value. 

$739,995 
582,359 
470,932 
474,005 
355,810 
071,202 
973,725 

7,675,17 5 1,002,673 
'9,342, 725 1,372, 740 

decrease ( ) • 5 0,29 8 +141, 774 -18,292 -0, 47 0-1,022,44 5 +1,007,55 0 +280,076 

aJncludes placer production. 

Aver-

v~Y~o 
per 
ton. 

$18.20 
14.85 
12.25 
17.37 
14. 42 
18.11 
13.27 
14.91 
20.00 

+6.05 

Summit County deep mines in 1912 produced 46,606 short tons ~i 
· ld' $33 276 m gold· silver, valued at $98,310; coppe

5
r
1
, 

ore, pe rng ' 9 d' · at $644 648 a total of $977,0 , as 
$2,708; l~td'·~~ $l89383~66 ~ 1~~~, an inc~eas~ for 1912 <;>f $143,585ci 
D~:: a:J other 1;Iacer operations yieldedt $ 3;1,73? $~9g~l~8 an as 

f ilver valued at $2,959, a o a o , ' 1 ' f 4,8~2 ounces o ~ I'd d 3 368 ounces of silver, a total va ue o agarnst $257,422 m go an ' 
107 . 1911 d . $259,~ .me t. . the foremost placer area in Colorado an m Summit oun Y 18 c t 

production.df zind.rt:J?-l~~B~~ct!~1dai~e d~ri~t includes Bevan, 
!Jreckenn ge ~:u_~~ .districts; includes the mines near ~recken

Minnesota, and U d Bl e and Swan rivers. and mcludes 
ridge, on Frenc~ &_ulch, a~y oThe uvalue of the total o'utput of gold, 
ap. the placers l d e cd~in~ from both deep and placer. mines, was 
silver, copper, ea ' an t f the county yield and an mcrease for 
$1 250 544, or 91 per cen o 'th th . ld ~ 1911 
l!lb of $!38~,413, asdco~pared w\ in ~~e district is .the Wellington 

~: PAii:~~ P:~d.~~~fs~1~u~ntitytoft!ead;~YJ{ ~~:d w:c~~~ 
h Y's 100 ton wet concen ra IOU ' • bl at t e compan. h'- d I addition in 1912 a cons1dera e 

conce:J?-trates .berng'dd~pe fr nformer y~ars' oper~tions, as well. as 
quantity of zmc nn gs om d · th ompany's new roastrng 
from 1912 operations,t.were ltre~~e co:.ple~ed early in 1912. Lead and magnetic separa 1on P an 

· P 1 H C Zinc ore dressing In Colorado: .Metnll. and Cbe111. 1 For description of mngnetlc]lnnt, see anne ee, . ., 
Eng., September, 1912, pp. 527 28. 
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of copper, 5,774,530 pounds of lead, and 217,574 pounds of zinc, witha total value of $915,208, as compared with $739,965 in 1912.There were 26 producing mines in 1913, the same as in 1912. Theprincipal pro clueing mines in the district were the Iowa—Gold Tigergroup and the Silver Lake mines. The Silver Lake mines were operated on company account for three months only, when the mines wereleased. Most of the ore was milled, producing lead and zinc concentrates, but a considerable tonnage was shipped crude to the smelter.The output of the Iowa-Gold Tiger mine was milled, lead concentratesbeing produced. Lead ore from the Dives and copper-lead from theHighland Mary mine were shipped to smelters. Ore from the Intersection mine was treated by amalgamation and concentration. Other1woducing mines were the. Aspen, Bandora, Big Three, Bonner,Green Mountain, Kansas City, Mayflower, North Star, Pride of theWest, and Shenandoah.
Eureka district (north of Silvertom, including Oliattanooga, Gladstone,Animas Forks, Eureka) .—This district in 1913 produced 87,076 shorttons of ore, yielding $510,662 in gold, 179,308 ounces of silver, 714,872pounds of copper, 3,734,449 pounds of lead, and 1,447,425 pounds ofzinc, with a total value of $975,141, as against $954,575 in 1912.There were 12 producing inine in 1913, against 15 in 1912. An increased tonnage was milled at the Sunnyside mill, by amalgamation,concentration, and electrostatic separation. Lessees on the GoldKing mine operated 40 of the 80 stamps continuously, with anincreased yield of concentrates. The tonnage of lead-zinc ore fromthe Silver Ledge mine, at Chattanooga, treated by concentration,fell off heavily. Some copper ore was shipped from this mine.Copper-lead ore was shipped from the Congress mine. A large tonnage of lead-zinc ore from the Frisco tunnel property was concentrated. Other producing minos were the Hematite, Jee and John,Scotia, and Silver Doctor.

SAN MIGUEL COUNTY.a
Production, of gold, silver, copper, lead, and zinc in $an Miguel County, C’oio. ,a 1904—1915.

Nun,-
Averberof

T t 1 agoYear. pro Tonnage. GoId.b Silver.9 Copper. Lead. Zinc.
, ‘ valueriticug

perflIn,CS.

ton.

Short tens. Fine org. Pounds. Pounds. Pounds.1906 25 231. 310 $1, 728, 838 1. 329, 184 245, 709 0, 181, 375 62, 791, 077 611.77
1905 19 201,338 1,711,853 1,275,079 17,721 6,970,152 2,812,362 9.58
1906 21 ISO, 735 2, 447, 790 1,672,622 70,725 7, 158, 189 3,990, 017 10.31
1907 29 407,491 2,467,51(1 1,438,299 14,905 5,274,641 3,090,331 9.983908 26 428, 231 2, 317, 651 1, 543, 187 382,402 5, 555, 019 962, 872 3, 464, 114 8.06
1901 40 423,099 2,289,051 1,344,162 101,285 4,611,370 804,296 3,305,088 7.80
19111 43 481,000 2,494,702 1,144,030 644,189 7,791,841 2,193,981 3,613,908 7.67
1911 28 429,354 2,447,841 1,000,834 971,064 6,416,333 3,385,088 3,583,208 8.35
1912 28 455, 692 2, 399, 234 1,653,799 815, 497 7, 420. 622 2, 943,783 3,785, 726 8.31
1913 27 509, 175 ‘2 129. 371 1, 051, 096 739, 174 6, 067, 136 2,105, 750 3, 319, 647 6.62Increase (+) or

decrease (—). +1 +53,463 —269,863 —102,613 —109,123 —462,480 —638,033 —466,079 —1.79

The value of the metallic production of San Miguel County in 1913
was $3,319,647, of which $2,129,37 was for gold, $634,862 for silver,
$114,138 for copper, $306,554 for lead, and $134,722 for zinc.

In gold yield, San Miguel maintained its place as second to Teller,.’
and in silver, held second place after Lake. In total gross value of
metals produced, San Miguel stood third, with Teller first, Lake
second, and San Juan fourth.

During 1913 there were treated at amalgamation and cyanide
mills 480,609 short tons of ore, or 94 pci. cent of all the ore mined;
and an average of $2.71 in gold and 0.78 ounce of silver er ton was
saved as bullion. The gold saved as bullion in 1913 represented 61

per cent of the gold produced in the county, and the silver in bullion
represented 36 per cent of the county silver output.

There were 27,659 tons of ore sent to mills for concentration only,

a total of 508,268 tons milled (99.8 per cent of all the ore mined),
which yielded 31,330 tons of concentrates, averaging $26.38 in gold,

19.84 ounces of silver, and $17.14 in copper, lead, and zinc, a total of

$55.51; as compal’Ccl with $65.87 in 1912.
Cructe ore to smeltei’s907 05_averaged $1.84 in gold, 57.8

ounces of silver per ton, and 0.24 per cent copper and 22.26 per cent

lead.
Upper San Miguel dStvict._The Upper San Miguel district in 1913

produced 484,595 tons of ore, yielding $2,039,203 in gold, 993,923

ounces of silver, 731,498 pounds of copper, 6,557,560 pounds of lead,

and 2,405,750 pounds of zinc, with a total value of $3,176,129, as

compared with $3,497,479 in 1912. Three large companies, the

Liberty Bell, the Smuggler Union, and the Tomboy, furnished more

than 90 per cent of the total output.
The annual report for the Tomboy Gold Mines Co. td.) for the

year ending June 30, 1913, states:

The company milled 129,618 dry tons of ore, yielding an average of $8.02 per ton.

Receipts, by bullion, produced $2.76 per ton. Conceutrate6 produced, $5.26 per ton,

intal receipts, $8.09 per ton; expenditures, total working cost, $4.39 per ton, total

cost of production, $4.88 per ton. The Montana mine, recently purchased, hirnislied

41 per cent of the ore milled. The average content of the ore from this mine was as

follows: Gold, 0.48 ounce; silver, 4.51 ounCes; lead, 1.03 per cent; zinc, 2.18 per cent;

iron, 4.13 per cent; copper, 0.28 per cent.
The increase in tonnage for the year was brought about by the use of coarser screens

the batteries, and the regrinding of that portion of the pulp that is sent to tile

middlings mill, by two Rardinge conical mills. This has decreased the recovery of

free gold by amalgamation, and to remedy this this company is contemplating jnstl

ing two additional Hardinge mills below the batteries. Recent experiments have

been made with flotation and electrostatic’Pro sses. These tests were sCill in progre08

and indicated that a better recovery could be made on the8jnudd1fig5 product.

The o1’e reserves are estimated at 426,000 tons, 264,000 tons in the Argeune group and

162,000 tons in the Montana group.’

The Liberty Bell mine and 80 stamp, 500-toll, amalgamation, Con

centration, and cyanidation mill were actively operated. In May,

1913, this company completed the installation ot additiollal equip

ment for cyanidation of concentrates .by fine grinding and atatiou

by Dorr continuous clecantation wash. For five months of the year

concentrates were sold to smelters,, and for seven months treate4 at

the mill. The ore is partly oxidized and partly sulphide, with siliceous

and calcare9us gangue’, oxidation extending to 2,300 to 2,400 feet

For discussion of geology see Purington, C. W., Preliminary report on the mining industries oI the
Tellurido quadrangle, Cole.: U. S. Geol. Survey, Eighteenth Ann. Rept., pt. 3, pp. 745—850, 1868. Cross,
Whitman, and Purington, C. IV., U. S. Gool. Survey, Geol. Atlas, Telluride folio (No. 67), 1899. Hess,
F. L., Notes on the vanadiam deposits near Placorv,llo, ColD.: U. 5. Geol. survey Bull. 030, pp. 142-166,
1912.

Includes placer production.
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The Smuggler Union mines and 140 stamps, 500-ton amalgamation,concentration, and cyanidation mill were steadily operated.
Ore from the Ballard mine was treated by amalgamation and concentration in the 10_stamp, 25-ton mill completed December, 1913.Ore from the Cimarron mine was treated by amalgamation and concentration. Ore from the Nellie mine was treated by amalgamationin the small mill on the property. The Alta mine and concentrationmill were operated continuously. A 200-ton cyanidation plant’ wascompleted at the property of the Junta Consolidated Gold Mining Co.Iron Springs (Ames and Ophir) district.—The Iron Springs districtin 1913 produced 23,972 tons of ore, yielding $83,985 in gdld, 56,083ounces of silver, 4,608 pounds of copper, and 375,507 pounds of lead,.with a total value of $135,095.

There were 12 producing mines in the district. Crude ore tosmelters was shipped from the Baltimore, Bottoms, Carbonero, OroCashier, and Parsons mines. The Butterfly-Terrible mine and millwere operated the greater part of the year. A small tonnage fromthe Carribeau mine was concentrated. Ore from the Little Mary minewas treated by amalgamation. A small tonnage from the LakeSuperior-Ophir mine was treated by amalgamation and concentration. A considerable tonnage from the Suffolk and other mines of theOphir Gold Mines Co. was treated by cyanidation.2 Lead ore andlead concentrates were shipped to smelter from the San Bernardomine anti mill.
Lower San Miguel (Sawpit and Flace’rville) dist’rict.—Bullion wasmarketed from the treatment of ore from the Golden Rose mine.Mount Wilson district.—Lead ore was shipped from the MorningStar mine and a small ciuantity of bullion was recovered from specimens from the Orion mine.

SU1VilT COUNTY.
Production of gold, silver, copper, lead, and zinc in Su7nrn’it county, Cob., 1904—1913.

Num- Gold.
Averberof

Ttl egeYear. pro- 11’
Sliver.” Copper, Load. Zinc. value

Placers. Deep.

Short Fine
tons. ounce, Pounds Pounds. Pounds.1904 37 35, 475 594, 240 5108, 203 292,14’) 5, 592, 140 2, 512, 778 5739,995638.201505 34 30,930 33,728 123,748 209,356 2,181,650 3,320,237 582,350 14.851900 — 39 34, 050 53, 199 86, 574 107, 752 27, 120 1, 301, 912 2, 942, 983 470, 932 12.251907

.... 39 21,127 37,214 89,376 125,847 21,865 1,915,133 3,026,627 474,095 17.371908 28 14, 031 145, 370 41, 571 66, 025 28, 523 1, 719, 190 1, 232, 149 315, 816 14,421909 32 31, OOS 405, 260 47, 408 99, 763 3, 839 3, 159, 278 1, 799, 167 971, 292 18.111910 29 47, 040 347, 204 21, 562 152, 250 21, 740 1, 015, 400 5, 542, 685 973, 725 13.271911 44 55, 904 257, 422 20, 819 182, 957 22, 888 6, 024, 867 7,676,1751, 092, 672 11.911512 39 40, 606 392, 739 33, 270 164, 695 16,112 4, 402, 422 9, 342, 725 1, 372, 749 20.961023 45 40,360 380,156 76,032 167,190 18,170 3,914,288 6,931,074 1,127,896 18.31
Increase (+) or -

decrease (—).. +6 —6,246 —6,543 +42,756 +2,825 +3,758 —458,154 —2,411,651 —244,853 —2.65

GOLD, SILVER, COPPER, LEAD, AND ZINC—COLORADO.

lead, at $173,548; and zinc, at $388,140—a total of $739,055, as com
pared with $977,051 in 1912. Dredges and other placer operatiolls
yielded $386,196 in gold and 4,379 ounces of silver, valued at $2,645,

a total of $388,841, against $392,739 in gold and 4,812 ounces of silver,

a total value of $395,698 in 1912.
- Summit County is the principal placer producing county in Col
orado, and in production of zinc ranks second to Lake County.

Brecicenridge jdge district includes Bevan, Min
nesota, and Union districts; includes the mines near Breckenridge,

on French Gulch, and on Blue and Swan rivers; and includes all tie

placers in the county. The value of the total output of gold, silver,
copper, lead, and zinc from both deep and placer mines was $1,018,465,
or 90 per cent of the county yield, and a decrease for 1913 of $232,079,
as compared with the yield in 1912, but an increase of $153,334 as
compared with the yield in 1911.

• The principal producing pi.operty is the Wellington mines. The
production in 1913 was not equal to that of 1912 because in June the

100-ton wet_concentration mill was closed, although the roasting and

magnetic separation mill was operated all year on zinc middllings

from former years’ operations.
A small tonnage of lead ore from the Monte Cristo mine was treated

in the company’s 60-ton concentration plant. Lead-zinc ore was

shipped from the Bullion King mine. in increased tonnage from

the Laurium (or Blue Flag) mine was concentrated at the company’s
mill. Zinc sulphide of good grade was shipped from the Country

Boy mine. A considerable quantity of metallic gold was recovered

from pockets in the Dunki.n mine, from which also an appreciable
tonnage of lead ore was shipped. A considerable tonnage of lead ore

was shipped from the Lucky and Standard mines. Other producing
mines were the Brooks Snyder, Congress, Dreadnaught, Germania,

Iowa, Montana, and Washington.
Only 3 of the 4 dredges in the district were operated in 1913. The

Reliance dredge, in French Gulch, is of the double-lift, open_connected
type, with buckets of a capacity of 9 cubic feet. The French Gulch

Dredging Co., or Reiling dredge, is of the Bucyrus type. Only 1 of

the 2 dredges of the Colorado Gold Dredging Co. was operated in 1913,

and one of the dredges was partly dismantled. Both dredges are of

the Bucyrus open-connected type, with buckets of a capacity of 9

cubic feet.
The Washington placer was operated by hydrauIicki1g, the Snyder

placer by drifting and hydraulicking, and the Meltka by bydraulickillg.
Consolidated Tenmile district (Irisco, .Kolcomo, and Robinson).—

This district hi 1913, from 14 mines, produced 3,409 short tons of ore,

yielding $13,671 in gold, 25,926 ounces of silver, 3,667 pounds of cop

per, 664,221 pounds of lead, aaid 265,632 pounds of zinc, -with a total

value of $73999, as compared with $109,414 in 1912. The Robinson

mine and roasting, magnetic separator, and wet_concentration mili’

were idle.

1 For discussloil of the geology of the district see Ransome, F. L., Geology and ore deposits of the Brook

enridge district, Colorado: U. S. GeeI. Survey Pro!. Paper 75, 1911.

‘ret description of magnetic plant sea parmelee,H. C.,Zinc ore dressing in Colorado: Metal. and Chem.

Rug., September, 1012, pp. 525-528.
‘For discussion of geology see Emmons, S. F., U. 5. Geol. Survey Geol. Atlas, Teumile district special

folio (No. 48), 1858.
4 For description of mill see Parmelee, H. C., Zinc ore dressing In Colorado: Metal, and diem. Rug.,

February, 1911, pp. 91—90.
-

G3O57—M R

“Includes placer production.

Summit County deep mines in 1913 produced 40,360 tons of ore,yielding $76,032 in gold; silver valued at $98,519; copper, at $2,816;
For description of plant see Eng. and Mm. Jour., Feb. 7,1914, p. 343.For description of process see Parmelee, H. C., Cyaniding slimy ore by continuous decantation: hletal.and Chem. Rug., January, 1913, pp. 21—28; see also Miu. Meg. (London), February, 1912, p. 144.
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300 MINERAL RESOURCES, 1914--PART I, 

SAN MIGUEL OOUNTY,l 

Mine producti01' of gold, silver, copper, lead, and zinc in San Miguel County Colo in 
1913 and 1914-. ' ., 

Num-
ber of 

Yenr. pro·- Oro. Oold. Silver. Coppor. Lend. Total d~cing Zinc. 
value. mmes. 

---
1913 .. . . .. ...•.. 

Short tons. Fi11tOl. Pound•. Pou11d•. Pound•. 27 60{), 175 $2,129,371 1914 . . . . _ . . . . ... 25 1,051,096 736, 374 6, 007, 136 2,405, 750 $3,319,647 495,742 2, ll4, 919 1,280, 461 324,105 4,039, 760 -- ··· ····· ···· 3,923,608 lncrenso (+)or 
decrease (-). -2 -13,433 -14,455 +220,365 -412,260 -2,027,367 -2,405,750 -205,970 

The value of the metn.llic production of San Miguel Cdunt in 1914 
was $3,023,668, of which $2,114,916 was for aold $708

1

095 fa ·1 
$43,106 for .copper, and $157,551 for lend. b ' ' or SIver, 

~n.gol~l yield, San Miguel maintained its place as second to Teller 
an m Silver, held second place after Lake County In total ' 

Lval~e of metals produced S1m Miguel stood third ~th Teller l[~~s 
al\.e ~econd, and Ourny fourth. ' ' 
Durmg 1;914, of the 495,742 tons mined there were treated at 

amalgu~ntwn .and cyanidation mills, most 'of which also had con
centr~twn eqmpment, 476,240 tons of ore, or 96 per cent of all the 
ore mmed; and an nv~rage of $2.98 in gold and1.26 ounces silver er 
ton wn~ sa~ed as bullion or as cyanide precipitates. The gold sa~ed 
as bullion m 1914 represented 67 per cent of the gold produced in 
the coun.ty, nncl the silver in bullion represented 47 per cent of the 
county silver output. 
t~ere were 19,901 tons of oro sent to mills for concentration only 

m~ mg a t?tal <?f 495,331 tons milled (99.02 per cent of all the or~ 
~rune~, which ytelclecl 26,576 tons of concentrates averaging $?6 04 
m go and 25.16 ounces of ~ilver per ton, and 0.61 

1
per cent of c; · er 

and 7.4q per cent of lead, With a total gross value of $47 34 as fcfm 
pared With $55.51 in 1913. · ' -

Crude ore sent to smelters-411 tons-averaged $5 895 · ld 
and 32.82 ounces of silver per ton, and 0.30 per cent copp.er and 1~085 
p&M~~a~ · 

r;ruper San Miguel dist1ict.-The Upper Sun Miguel district in 1914 
pro ucecl 4~2,4~4 tons of ore, yielding $2,051,271 in gold, 1,261,611 
ounces of .silvm, 321,607 pounds of copper, and 3,929 613 ounds 
of lead, WI~h n. total gross vn.lue of $2,944,971, as co~pare~ with 
~3,176,129 m . 1913. Tln·ee large companies, the Liberty Bell the 

h
muggler Umon, and the Tomboy, fW"nished over 90 per ce~t of 

t e total output. 
The a1~nunl report for the Tomboy Gold Mines Co (Ltd.) for the 

year enclmg June 30, 1914, stn.te.s: · 

At the Argentine clain1s, develosment was limited to the south end of the · 

~~~~a!oj!!~~;~e~~~t~~~~~ble 1i::d· an~t :i~~~e~l~~~~j/~3 ~~v$~ ~~~~·i:~1i!~J 1t:J 
81 

ver. e Wmze rom this level, started in 1911, is down to 2,200 feet, and the vein 

1 For discussion of geology sec Puringt n c w p · 
Telluride qundrnnglc, Colo.: u. s. Oeol. Survey El'ht rcl~~ary report on the mining Industries of the 
Whitman, nnd Purlri~ton c w u 8 0 1 8 g een nn. Rept., pt. 3 pp. 745-850 1898 Cross 
F1n·l~·· Notes on the vanadium d~posits ne:ro P!n~;;~fucG~Jio~tt~q·l~llurlldse folio B(No. 57\, lsoD. Hess: 
" -· • .• . . eo . urvey ull. 530, pp. 142-156, 
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is being opened. So far it is about the same value as at 2,100 feet. Owing ton cave-in 
in the upper portion of the mine, it was necessary to draw all ore above the 500-foot 
level in one area, while the remainder of the stapes above 500 feet will be drawn 
during the current year. Pillars of ore supporting the level will be mined attd dropped 
to 650-foot level stapes. Reserves in the Argentine mine amount to 215,000 tons, of 
which 190,000 tons 1s broken in stapes. In the Montana mine, reserves are estimated 
at 237,000 tons, 137,000 tons being in stapes. Development in this area during the 
year was 4,816 feet. Work at 1,450 feet and the Fortuna level has shown a shoot 
totaling 2,500 feet in length. Ventilation of the mine has been ~proved greatly. 
The aerial tramway worked successfully, only being interrupted by a snowslide which 
wrecked the Midway tension station and two towers below it. The profit was $40,000, 
and adding that of the lo.st five montl1s of the previous financial year, the total was 
$59,000, or $8,000 over the cost of erection. 

Ore sent to the mill consisted of 80 per cent Montana and 20 per cent At-gentine 
product, against 41 and 59 per cent, respectively, last year. There was a decrease in 
concentrate output, as the Montana ore contains leSB sulphides. This eliminated 
recovery of zinc middling as a concentrate product, and consequently experiments 
with flotation and electrostatic processes were abandoned. As the result of testa 
* * * Tomboy ores were proved to be amenable to cyanidation. A 400-ton plant 
was planned, and in the middle of August, 1914, erect10n of the building was well 
underway. The mill treated 137,456 tons of ore yielding bullion worth $385,612, and 
concentrate valued at $573,447.1 

The profit on the ore, excluding depreciation and other receipts, London expense-, 
income ta.x, etc., was $354,682 from 137,456 tons yielding $6.98 per ton. The operating 
cost was $4.40 per ton, made up of mining, $1.71; development, $0.79; milling, $0.54; 
concentrating, including transporting ore to railroad, $0.73; water supply, $0.13; 
assay office, $0.04; generll.l expense, $0.24; ta.xes and insurance, $0.22 per ton. Adding 
depreciation and other expenses deducted by the London office the total cost was 
$4.48 per ton.2 

The Tomboy 60-stamp 400-ton amalgamation-concentration mill 
was operated continuouslY. during the year . . The new 400-ton 
cyanide plant, to treat tailings, was completed and was operated 
for 21 clays in December, 1914. 

The 80-stamp 500-ton cyanidation and concentration mill of the 
Liberty Bell Co. was operated continuously. (Amalgamation was 
discontinued May, 1914.) The ore is crushed in cyanide solution, 
agitated, and values u.re recovered by filtration. The concentrate 
made is roughly cyanided and concentrate residues are shipped to 
smelter. 

The annual report of the Liberty Bell Gold Mining Co. for the year 
ended September 30, 1913, states: 

1913 1912 1891)-1913 
----·-----------------------------1-------------

RECEIPTS PER TON OP ORE lULLED. 

~=ld~~~:~~ct5: : :::::::::::: : : : :::::::: : ::: : ::::::::::::::::::::::::: : : ~:~ 
Concentmtes •••....... _ ..... _ .. . ........... ... . _. _ .•. _.. . .............. . . • 56 
Concentrates cyanide bullion_ •• . ............ . ..• _ .••............. _ . . • • . . • • 25 

$3.22 
2. 77 
.88 

Bing __ ·-·-·-··- · ·· · ···-··-·· · · · ·· · · · ············-········ · · · ··-·-······· · · . .......•...• •.•••.• 

Total ore proceeds • . ... . .. .. . . . . •.. . . .. . . _ .. . .... . .. ... ..... .. . . . .•. 
Mlscellnneous profits ....... . .. .. ... . ..•. .. . . . • .• •••... _ ... . ...... _ . .. . . . •. 

Total proceeds_ •........ .• ............ .•• •••••....•..........•....•. 
EXPENSES PER TON Ol1 ORE. 

Oenernl.(per ton milled) •• . . ... . .... ... . ..... .. . .. . . .... . .. . . . . .. .. . .... • . 
Mining (per ton mined): 

~~::;'t~~~imi.,V:or'k:::::::: : : : ::::::: : ::: : ::::::::: : ::: : ::::::::: : :: :: 
'{{3{~~~::::::: : ::::::::::::: : :::::::::::::::::::::::::::::::::::::::::: 
Treatment and shlpmont costs_ ••• •• -...... .• .......•.•• . .. . .. •. •• - . - ..• •. 

.A vemge cost on bnsls of tons milled •. _ . •.... •......... .• •. . •.. . ••••. 
Prollt por ton milled--·-·-· .. . . ·· ·-·· .•.. • . . ... . • . ••... . ... .•. ·-· ... ·-· · •. 

5. 24 (1.87 
.20 .22 

------
5.44 7.09 

.50 .61 

1. 43 1.68 
.26 .17 
.16 .16 

1.41 1. 47 
.10 .28 ------

3.95 4.37 
1.49 2. 72 

$3. 87 
2. 24 
.82 
.03 
.01 

6. 97 
.17 ---

7.17 

.72 

2.39 
.07 
.20 

1.63 
.22 ---

5.32 
1. 82 

I Min. and Sci. Press, Oct. 31, 1914, p. 706. 
2 Eng. and Min. Jour.1 Jnn. 23, 10151_p. 198. See also Min. Mag. (London), October, 1914, p. 272; Min. 

and Eng. World, Oct. ~4, 1914, p. 7oo. 
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During 1913, details of shipment o.nd treatment costs were as follows: On stamp bul~
lion, 3 cents per ounce of gold; on concentmtes, $15.10 J?Cl" ton of concentrates· on 
cyanide bullion, 2 cents per ounce; and on cyo.nide bulbon from concentrate tr~at
ment, 3 cents per ounce of bullion. In mining 179,178 tons of ore, 355 boxes of co.ndles 
were consumed, and 310 tons of coal were used for heating. Some of the prinC'ipal 
supplies consumed in milling follow: Quicksilver, 0.125 ounce per ton of ore· 0.985 
pound of cyanide; 0.526 pound of zinc; 8.1 pounds of lime ; and 0.312 pound ~f lead 
acetate and litharge per ton of ore milled. In mining 179,178 tone and ruuning 5,662 
feet ()f development work 1<18,200 pounds of powder was used. 

It 1s stated that the amount of powder consumed was due in ptu't to the umount of 
d1:ifting done and in part to the method of doing it. A bonus system of payment sub
stituted for the older contract ay&tem led to an unusual consumption of explosives . 
but it was made up in the saving of labor. 'The net results, however, were not good 
o.nd the contract system wa51·esumed. The width of the vein in the area mined was 
5.4 feet against 4.6 feet for the previous year. 'The average width of the vein to date 
including pinched portions is 3 feet. 'The Liberty Bell has produced 1,397,168 tons of 
ore to date and performed 59,799 ~eet of 4ev~lopment W?r~ or about 1 foot for every 
23.4 tons of ore produced . Includmg ore m Bight the ratio 1s 35 tons per foot of devel
opment. Counting all po~ible ore within the property above the Stilwell Tunnel, 
development work equals about 1 foot for 50 tons of ore. The total ore proceeds to 
date amount to $9,727,012, and expenses, after deducting miscellaneoug rereipts 
$7 ,217_,296 .. Profit balances amount to $2,509,716, but of this amount $360,486 for con~ 
struct10n shl! st:~;nds on the books to JJe charged out. The total expendirure to date 
for construction 1s $712,042, or about 51 cents rer ton of ore produced. 'The ratio of 
concentration is 65 : 1 and has averaged 64 : 1 to date.I 

The Smuggler Union mines and 140-stamp, 500-ton amalgn.mation 
concentration, and cyn.nidation mills 2 were operated steadl.ly. ' 

The 300-ton n.mn.lgnmntion and cyanidation plant of the Juntn. 
Consolidated Co. was operated one month and the mine three months 
of 1914. The Alta nune and concentration mHI were operated 11 
months of the year. The Ballard 10-stn.mp amalgll.ll1ation and con
centration mill was operated for nine months. 

Iron Spr-ings (Ames ancl Ophir) clistrict.-The Iron Springs district 
in 1914 pro_duced 23,253 tons of ore, yielding $62,452 in go)d, 17,878 
ounces of s1lver, 2.033 pounds of copper, and 78,947 pounds of lead 
with a total value of $75,688, as compared_with$135,095 iu 1913. ' 

There were 9 producing mines· ui "the ·'district. The Butterfly
Ten·~ble mine and mill W!3re ~perated ~he great~r .ptu~t.ofthe ', year. 
Bulhori ·was the pl'oduct · fi·orri the_ tr!3iitnic:ilJ of :the ore from the 
Charter Oak mine. The Ophir Gold Miiles Co.'s cya"iildatim1 inill s 
'"fi}:S~Ojl~etat~d ~fd:f ;a,- pei'iod: ·pead.:.-sil!"er' ore \viiS ·shipp.ed ""to smelter 
from --the-Carbonero and Carnben.u mmes. 
_ J;ower _ S.an :l.l~~guet (Sawpit ancl Placermlle) :district . .:.::.:::Bullion. was 

marketed from-the treatment Of :ol'iHtom·the Gertrude mine: 
Mount Wilsoh district:~A small quantity of bullion was marketed 

for treatment of .ore from "the Link mine and several cars of lefl.d."ore 
were · shlpped-fi~ciiri the Morning Star mine. 

I Eng: ·o.nd MID. Jour.,:f.."1!is; Jun. 23, 1015. See also Chase, Charles A., Yotes on the IAberf;y·Dell mine: 
A_m. Inst.- Min. E11g .. .D.ul • 60, .PP· 081-10>8, Deoomber, 1911. For description or m!ll see Tracy, W. E. 

- Colorado State Rur. Armes Thrrteenth Blenn. Rept., 101a-l4, pp. 10''-103, 1014. ' 
• For description see Wells, Dulkeley, l.'olorndo State Dur. Mines Thirteenth Blenn. Rept. 1913-14 pp 08-99, 1914. . . ! ' . 
'For description or process see Parmelee, H. C., C'vaulrlln~ sllmv ore bv rontlnuoUlj decnntatlon: Metal!. 

nnd lhem. Eng., Jnnunzy, 1013, pp. 2&-28; see also Min. Mag. (London), "Febmnrj,,IP13, p, 144. 

. • 
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SUli!IMIT COUNTY. 

Mine production of gold, silver, copper, lead, and zinc in Summit County, Colo., in 
1919 and 1914. 

Num- Gold. 
ber of Total 

Sllver.a Copper. Lead. Zinc. value. Year. pro- Ore. 
ducing Placers. Deep. mines. 

-----------------
Short Fine 

Pound&: Pound&. ton•. ounce1. Pou11d&. 
1913-- •••. 45 40,360 S386, 100 $76,032 167,490 18,1o0 3, 944,268 6, !l;l1,074 S1, 127,896 
1014. •• .,. 51 23,190 608,567 60,043 07,()01) 7,339 1,565,231 5,lli,041 1,028,395 --------~-----
Increnso 
~+) or 
ocr~c 

(-) ..... +6 -18,161 +222,371 -15,089 -100,481 -10,831 -2,370,037 -1,819,133 - 00,501 

a Jnclud~s placer production. 

Summit County deep mines in 1914 produced 22,199 tons of ore, 
yielding $60,043 in gold: silver valued at $33,175; copper, at $976; 
lead at $61,044; and zinc, at $260,709-a total of $415,947, as c~m-

ardd with $739,055 in 1913. Dredges1 and ?ther placer operatwns 
~elded $608 567 in gold and 7,018 ounces of s1lver, valued at $3_,881, 
a total of $6!'2,448, against $386,196 in_gold and 4,379 ounces of s1lver, 
valued at $2 645, a total of $388,841, m 1913. . . 

Summit C~unty is the principal ph~cer producu~ countym Colorado, 
but in production of zinc in 1914 1t fell to tlurd place after Eagle 

County. "d eli · t• 1 d th B Breckenridgeclistrict.2-TheBreckem1 g~ stnc J?C u es e evan, 
Minnesota, and Union districts and contalllS the ~es near Brecken
rid(J'e, on French Gulch and on Blue and Swan n vers · and a~ the 
pla~ers in the county. The value of the total outl?ut of ~old, s1lver, 
ct>pper lead and zinc from both deep and placer mmes was $982,329, 
or 95.5

1

per c~nt of the county yield, and a decr~ase for 1914 of $36,136, 
as compare~ with t1~e yield in 1913, but an mcrease of $117,19~ as 
compared With tho Yield of 1_912_. . · .. . 

The principal producin(J' mme lS the Wellington rmne. In 1914-the 
mine was operated on ore"'production only six mc;mt~s ~mel O?- develop
ment six months. The 100-ton wet-concent~atwn illlll;was o:r.e;ated 
si.."lC months and the roasting and magnetic separatwn mill was 
operated 10 months. · . . . 

The Laurium (or Blue Flag) mme and illlll were operated for_ s1x 
months. Lead-silver ore was _shipp_ed from the Brooks Snyder ~me, 
and lead-zinc ore from the Bullion King. Lead-ore and dry go~d-silver 
ore from the Dunkin mine were shipped to smelter, and a considerable 
quantity of :metallic gold was recoyered from J?Ockets and sent to the 
mint. Lead ore from the Extenswn, Gold D~rt, Gold Dust, Lucky, 
Mountain Gem, and Juniata; zinc ore ·from the Country Boy; gold-

! See Rev ott, D. S., Gold dr.;aging: Colorado State Bur. Mines Thlrte~th Bienn. Rept., 1913-14, pp .. 
128-131 1914. , · G 1 d d it r th Breck-• For discussion or the geology of the district see Ransom~, F. L., eo ogy an ore epos so e 
enrid •e district Colorado· U S. Geol Survey Prof. Paper t5, 1911. Ch _ 

a Flfr description or ma~etic plant see I>nrmelee, H. l.:. , Zinc ore dressing In Colorado: Metal!. and em. 
Eng., September, 1012, pp. 525-528. Also for description or mills see Henderson, R. M., Colorado Stat• 
Bur. Mines Thirteenth Btenn. Rept., 1013-14, pp. 106-110, 1914 • 
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468 MINERAL RESOURCEs, 1915—PART I.

Minnie Lynch, and St. Louis mines; copper-lead and lead-zinc ores
from the Bonanza mine. No work was done on the Rawley mine.

SAN JUAN COUNTY.’

Minc pioditction im San Juan Uowjitii, Cob., in 1914 and 1915.

Gold. Silver. Copper. Lead. Zinc.

Fine
ounces. Pounds. Pounds. Pounds.

0502,477 ‘493, 917 825,180 5,199, 000 071,177 Si, 113, 653
583,681 430,637 1,011,163 6,701,696 2,259,226 1,085,894

—63,280 +229,2S3 +1,592,596 +1,288 049 +412,241

During 1915 there were treated at amalgamation and cyanidation
mills 51,842 tons of ore, with an average recovery per ton in bullion
of $1.94 in gold and 0.04 ounce silver; there were also 90,084
tons sent to mills for concentration only, a total of 141,926 tons
(96 per cent of all the ore mined), which yielded 20,758 tons of con
centrates, averaging $18.62 per ton in gold, 14.83 ounces of silver,
and also copper, lead, and zinc, with a total gross value per ton
of $59.08.

Crude ore shipped to snseiters—5,952 tons—averaged per ton $16.24
in gold and 20.29 ounces silver, and also 1.36 per cent copper and
12.80 per cent lead.

Animc,s district (including the mines in the vicinity of &dverton
and south and east of Animas River from AS”tlvertom to Middleton)
The Animas district in 1915 produced 56,013 tons of ore, yielding
$212,071 in gold, 239,637 ounces of silver, 535,971 pounds of copper,
2,981,851 pounds of lead, and 9,121 pounds of zinc, with a total
value of $568,640, as compared with $621,974 in 1914.

The principal producing’ mines in the district were the Iowa-Gold
Tiger group and the Silver Lake mines. A large quantity of lead
sulphide ore from the Iowa-Gold Tiger mine was milled at the com
pany’s lOO-ton concentration mill, the equipment of which includes
jigs, Chilean mills, Wilfley tables, and flotation cells. The Silver
Lake mines, under lease, were continuously operated throughout the
year. Considerable ore was shipped direct to the Durang’o smelter,
and milling ore was treated at the Iowa-Tiger mill or at the Silver
Lake mill. The equipment of the Silver Lake mill consists of rolls,
jigs, Chilean mill, Wilfiey tables, and flotation cells. Considerable old
tailing from the Silver Lake mines was fiumed to the Mears-Wilfley
mill, to which the flotation process had been added. The Intersection
I 0-stamp amalgamation and concentration mill was operated from
May 1 throughout the year. Lead ore was shipped from the Dives
and Shenandoah mines. Other producing mines were the Anti-
Periodic, Barbara, Bonner, Kittiinac, Little Mauci, Mayflower, Mag

‘For discussion of geology see Cross, Whitman, Howe, Ernest, and Raneoine, F. L.,U. S. Geol. Survey Geol. Mlas, Silvorton folio (No. 120), 1005. Eminons, W. 1-1., Oredeposits of Bear Creek, near Silverton, Cob. : U. 5. Geol. Survey Bull. 285, pp. 25—27,1 906. Ransome, F. L., A report Ofl tile economic geology of the Silverton quadrangle,Cob. : U. 5, GeI. survey Bull. 182, pp. 1—265, 1901.
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net, North Star, Old Green Mountain, Old Hundred, Pride of the
West, Queen City, Primrose, and Ridge.

Ere1ca district (north of iSilverton, including Chattanooga, Glad
stone, Animas For/cs, and Eureka) .—This district in 1915 produced
91,865 short tons of ore, yielding $371,610 in gold, 11,000 ounces of
silver, 518,492 pounds of copper, 3,809,745 pounds of lead, and
2,250,105 pounds of zinc, with a total value of $1,017,254, as com
pared with $521,679 in 1914.

The Sunnyside mine and amalgamation and concentration mills
(one 30-stamp and one 10-stamp, including 1 Huff electrostatic
separating plant and also flotation machines), were operated steadily
and produced gold-silver bullion, lead concentrate, and zinc concen
trate. The Gold King concentration mill, with flotation machines
for the treatment of slimes, was operated most of the year, and
had a large output of concentrates. Several shipments of high-
grade g’old ore were made direct to the smelter. Lead ore from the
Hermes mines was treated at the Frisco ill. The Silver Ledge
concentration mill was operated part of 1915, its product being a
lead concentrate and a zinc concentrate. Copper ore was shipped
from the Congress mine, in tile Red Mountain district. Several cars
of silver-lead ore were shipped from the Emma mine, in Ice Lake
Basin. Silver-gold ore was shipped from the Columbus mine, at
Animas Forks. Other producino’ mines were the Golden Fleece
(Lion tunnel), Joe and John, ilver Wing, and Sultana-Senior
Tarden

SAN MIGUEL COUNTY?

Mine production in San Miguel County, Cob., on 1914 and 1915.

Num

Year. pro- Ore. Gold. Silver. Copper. Lead. Zinc.

mines.

Short Fine
Ions. ounces. Pounds. Pounds Pounds.

1914 25 495,742 02,111,916 1,280,461 324,105 4,039,769 $3,025,662

1915 25 483,954 2,069,362 1,001,641 562,554 5,240,277 1,040,121 3,099,074

Increase or de
crease, 1915 —11,788 —45, 514 —183, 820 +288, 449 +1, 200, 508 +1,040,121 +75,406

In gross value of production San Miguel County is the principal
county in tile San Juan region. In 1915 this county yielded second
place (after Teller) in the production of gold to Lake County, and
in silver it held second place after Lake County. In total gross
value of metals produced, San Miguel continued to stand third, with
Lake County first, Teller second, Summit fourth, Ouray fifth, and
Eagle sixth.

During 1915, of the 483,954 tons mined, there were treated at
amalgamation and cyanidation mills (most of which also had con
centration equipment) 473,986 tons of ore, or 98 per cent of all the
ore mined; and an average per ton of $2.70 in gold and 107 ounces

For discussion of geology see Purington, C. W., Preliminary report on the mining in
dustries of the Telluride quadrangle, Cob. U. 5. Geol. Survey Eighteenth Ann. Rept.,
pt. 3, pp. 745—850, 1898. Cross, Whitman, and Purington, C. W., U. S. Geol. Survey
Geol. Atlas, Teiluride folio (No. 57), 1899. Hess, F. L., Notes on the vanadium deposits
near Placerville, Cob. U. S. Geol. Survey Bull. 530, pp. 142—150, 1912.

Num—
her of

Year. pro
ducing
mines.

Ore.

1514
1915

Increase or decrease,
1915

29
42

+13

Short
tons.

117, 928
117,878

+29,890 j+75204

7,.
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of silver was saved as bullion or as cyanide precipitate. The goldsaved as bullion in 1915 represented 62 per cent of the gold producedin the county, and the silver in the bullion represented 46 per cent ofthe county’s silver output. There were 9,636 tons of ore sent to millsfor concentration only, making a total of 483,622 tons milled (99.93per cent of all the ore mined), which yielded 27,284 tons of concentrates, averaging per ton, $28.77 in gold and 21.31 ounces of silver,and also copper, lead, and zinc, with a total gross value per ton of$56.39, as compared with $47.34 in 1914. Crude ore sent to smelters—332 tons—averaged per ton $7.60 in gold and 21.66 ounces of silver,and 1.01 per cent copper and 21.77 per cent lead.
Upper San Miguel disti’ict.—The Upper San Miguel district in1915 produced 474,851 tons of ore, yielding $2,041,851 in gold,1,090,219 ounces of silver, 560,606 pounds of copper, 5,193,298 poundsof lead, and 1,010,121 pounds of zinc, with a total value of $3,065,758,

as compared with $2,944,971 in 1914.
The three larger companies, the Liberty Bell, the Smuggler Union,

and the Tomboy, continued to furnish the greater part of the total
output, although some ore from the Black Bear mine was treated at
the Smuggler Union mill.

The annual report of the Tomboy Gold Mines Co. (Ltd.) for the
year ending June 30, 1915, states:

One hundred and forty-five thousand eight hundred and fifty-seven tons of
ore were treated, yielding $1,027,524, or $7.05 per ton. Expenses amounted to
$054,647 and profits were $372,877. The following is a summary of receipts and
expenditures:

145,857 dry tons ore milled, yielding bulliou worth__ $414, 114. 06
Concentrates wortiL 537, 494. 90
Cyanide bullion worth 75, 915. 43
Dividends from the Tomboy Tramway & Tunnel Co 10, 000. 80
Boarding house, rents, etc.._. 13, 345. 52

1, 050, 870. 08
Per ton.

Mining and development expenses_$2.44 $356, 041. 58
Milling expenses.. .53 77, 240. 31
Concentrating expenses (including

transportation to railway). .4S_
Water-supply expenses .09
Assay-office expenses .03.
C’yaniding expenses (at $0.90 per

ton of tailings treated)
General expenses
Taxes and insurance

.45 64, 984. 10

.24._ 35, 037. 56

.23._ 33, 192. 26

Total expenses_. 4.49 854, 64’T. 42

- 390, 222. 00

Ore reserves in the Argentine group are estimated to contain 185,000 tons, of
which 135,000 tons is broken in stopes. The Montana group is estimated to have
350,000 tons, of which 200,000 tons is broken in stopes. No estimate of the grade
of this ore is given.

The cyanide plant was started about the middle of December, 1914. From amechanical point of view it lim given satisfaction, but the extraction has been
much lower than expected, judging from the preliminary experiments. Operations indicated that the agitators would require a more diluted pulp. This hasnecessitated the addition of more filter capacity.1

For the calendar year 1915 the Tomboy 400-ton 60-stamp amalga
niation and concentration mill and 400-ton cyanide plant were oper
ated continuously throughout the year.

The 80-stamp 500-ton cyanidation and concentration mill of the
Liberty Bell Co. was operated continuously. The ore is crushed in
cyanide solution, agitated, and the contents are recbvered by filtra
tion. The concentrate made is roughly cyanided and shipped to the
Durango smelter.

According to a report of the operating costs at the Liberty Bell
mill,1

The mill has cost, from 1897 to 1913, $345,000. Since 1913 no charge has been

made to construction. Of course, part of the cost went into canvas plants which

were scrapped, and part represents replacements partly destructive of old work.

About 700 horsepower is required for the mill operation.
The recovery in the mill is, in stamp bullion, 1 per cent of gold and no silver;

in concentrates, 5 per cent of the gold and 9 per cent of the silver. In miscel

laneous cyanide products, including bullion, slag, etc., the recovery is 82 per

cent of the gold and 07 per cent of the silver, making a total recovery of 88

per cent of the gold and 70 per cent of the silver. About 600 gallons of water

per minute is used, almost solely to dispose of tailings. The ratio of concen

tration is 58 to 1. The assay of mill heads from 1899 to 1015, inclusive, was

$7.89; the tailings, $1.44; the perceatage of extraction, 82 per cent. In 1915

the total combined extraction was 85 per cent. The mill and shop employ

about 47 nen, the shop crew’ doing some mine and tramway work.

The Smuggler Union mines and 140-stamp 500-ton ainalgamatioli,
concentration, and cyamdation mills2 were operated steadily on ores

from the Smuggler Union group and, in addition, on ores from the
Black Bear mine. The output of the Black Bear mine up to the

beginning of 1915 had never been large, but as a result of the opera

tions in 1915 a very considerable quantity of lead and iron concen
trates carrying gold and silver were slipped to lead plants and a

large quantity of lead-zinc concentrates were slipped to zinc plants.

The 30-stamp amalgamation and concentratioli mill of the Alta mine

was operated at one-third capacity. Lessees on the Ballard group
operated the amalgamation mill on the property for a period. A
considerable quantity of ore from the Palmyra and Johnnie mines
was treatedl by amalgamation at the Alta mill. Other mines from

which a small prodluctiofl was made were the Beatrice, Cirnarron,
Fairview, Little Bessie, Little Mary, and Snow Drift.

Iron Springs (Ames and Opltir) district.—The Iron Springs dis

trict in 1915 produced 9,103 tons of ore, yielding $27,511 in gold,

6,422 ounces of silver, 1,948 pounds of copper, afldl 46,979 pounds of

lead, with a total value of $33,316, as compared with $75,688 in 1914

and with $135,095 in 1913.
There were io producing mines in the district. The Butterfly-

Terrible mine and mill were operated the greater part of the year by

lessees. The Suffolk mill was repaired, and ores from the Suffolli

and Yellow Girl mines were treated by amalgamation during the

last six months of the year. Gold-silver bullion was shipped to the

mint as the result of the treatmeiit of ore from the Charter Qall

mine. Other mines from which a small production was made were

lEng. and Mm. Jour., July 1, 1916, pp. 3—4; see also Wemig, A. J., The Liberty Bel

methods of precipitate refining Am. Inst. 1dm. Tug. Bull, lii, pp. 651—662, March, 1910
2 For description see Wells, Bul1eley, Colorado Bur. Mines Thirteenth Bienn. Rept., fo

1913—14, pp. 98—99, 1914.

60, 650. 21
13, 582. 65
4,918.75

1 See Eng. and him. Jour., Mar. ii, 1916, p. 481; also Mi Mag. (London), November,1915, p. 292, and p. 23, advertIsing section.
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the Baltimore, Caiumet, Carbonero, Parsons, Pike County, and SariBernardo.
Lower Sam JlIl1jud (Sawpit and Piacet’ville) distnzct.—No yieldwas made from this district.
illo tint }T7iison district.—Thei’e was no procluctioll from this clistrict.

SUMMIT COUNTY.

i1J’ine ‘prodiciion ‘iii ,S”uninrit County, Cola., in 1914 ana 1915.

Gold.

Placers. Deep.

Includes placer production.

Dredges 1 and other placer operations yielded $607,195 in gold and7,487 ounces of silver, valued at $3,796, a total of $610,991, against$608,567 in gold and 7,018 ounces of silver in 1914, and against$386,196 in gold and 4,379 ounces of silver in 1913.
Summit County is the principal placer-producing county in Cobraclo and is also one of the principal zinc-producing districts. In1915, notwithstanding a considerable increase in the yield of zinc,this county produced less zinc than Eagle and Lake counties.b’reelcenridge distriet.2—Tlie Breckenricige district includes theBevan, Minnesota, and Umon districts, and contains tile mines nearl3reckenridge, on French Gulch, on Blue and Swan rivers, and alltile placers in the county. Tile value of the total output of gold,silver, copper, lead, and zinc from both deep and placer mines was$1,796,637, ot 96 per cent of the county yield, and an increase for1915 of $Sl4,308.
The principai producing mine in the district is tile Wellingtoll.The 110-ton wet-concentration mill, with rolls, tables, and flotationcells, and the 55-ton roasting and magnetic separation mill wereoperated continuously, with a resultant increase in output of lead andzinc concentrates. Ill the wet mill the lead and Part of the zinc aretaken out aildi tile silica eliminated. The zinc middling is roasted

and tile iron taken out in tile magnetic mill.

see Revett. B. S., Gold dredging: Colorado nur. Mines Thirteenth Rican. Rept., for1913—14, pp. 128—131, 1911.
For discussion of the geology of the district see Ransorne, 11’. L., Geology and oredeposits of the Brecicenrielge district, Cob. : U. S. Geol. Survey Prof. Paper 75, 1911.Foe’ description of magnetic plant see Parmelee, H. C., Zinc ore dressing in ColoradoMet, and Cliern. Rug. September, 1912, pp. 52o—528. Also for description of mills see1-lenderson, 11. M., Colorado Bur. Mines Thirteenth Blean. Rept., for 1913—14, vi. 106—110,1914.

Several large lots of metallic gold were recovered from pockets in
tile Dunkin mine and shipped to the Denver Mint. In adclitioia,
several cars of very high grade gold ore were silipped direct to tile

smelter. Lessees on the Country Boy mine in the early part of the
year shipped several cars of very iligh grade zinc ore to smelters in

Kansas, and a considerable tonnage of low grade zinc ore to the
Pingrey flotation mill at Leadvilie. A different set of lessees in tile

latter part of the year erected a small concentratiug plant at the
flliflC, increasing tile assay of the low grade zinc ore treated, and
also shipped ore to tile Old Union mill at Breckenridge and to the
Pingrey mill at Leadville. Other producing lode mines were the
Alice, Carbonate, Eureka, Germania, Gold Dust, Helen Jessie, Ohio,
Ouray, Puzzle, and ‘Washington.

All four of tile dredges in tile district were operated Ml 1915, with
little change in the output as compared with. 1914. The Tonopali
Placers Co. put 2 of its dredges in operation—i iii March and 1 in
May, 1915—and continued to operate them until the end of Decem
her, at which time they were closed clown on account of tile winter
weather and for necessary repairs. Two of these dredges are of the
Bucytus open-connected type, with buckets of a capacity of 9i cubic
feet. The other dredge is of the double-lift open-connected type,
with buckets of a capacity of 9 cubic feet.

The report of the Tonopah Placers Co. for the fiscal year ending
February 29, 1916, appears ill tile annual statement of the Tonopali
Mining Co. of Nevada:

Pi’od.nciiofl of TonopaJL Placers Co., fiscal year enaing February 29, 1916

Gross value of bullion shipped to mint $479, 017. 56
Cost of operations 267, 324. 57

211, 692. 99

Cubic yards dredged 3, 24 247
Gold produced ounces-— 23, 034. 36
Silver produced do___ 5 416. 10
Value per yard $0. 147
Profit per yard $0. 086
Acres dredged, 1915 53. 175
Acres dredged prior to 1915 246 498
Acres undredged 782. 918
Acres placer ground 5, 082. 591
Acres lode ground.L 36. 226

‘Mm. and Rug. World, Nov. 20, 1916, p. 815.

Year.

Num
ber of
pro

being
mines.

Ore. Silver.o Copper. Lead.

Si
0

Stsrt
tons.
22, 199
44, (i02

1914
1015

Increase or de
crease, 1015 —10

Zinc.
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The ‘W’ellington Mines Co. reports’ its financial condition for tile
period from December 1, 1914, to October 1, 1915, as follows:

Concentrate sales—zinc $438, 336. 38
Concentrate sales—lead 39, 680. 52

478, 016. 90
Transfer fees 33.40
Interest 1, 356. 59

Gross income 479, 406. 89
Mining, milling, and operating erpenses 155, 777. 16

Net income 323, 629. 73
Balance on hand November 30, 1914 41, 224.22

364, 853. 95

Total
yams.

660,043
72, 949

S608, 567
607, 191

Fine
ounces.
67, 0(19
64, 223

+22,403 —1,172 +12,905

Pounds. Pounds.
7,339 1, 565, 231
8, Ri 1, 916, 209

Pounds.
5, 111, 64i 51, 028, 395
8, 597, 411 1, 870, 363

—2,786 +1,307 +351,66? +3, 485, 470 +841,968
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Jlnirnas district (including the mines in the vicinity of &ilvertonand south and east of Anim.as River from Si/verton to Middleton)The Animas district in 1917 produced 76,481 tons of ore, yielding$213,142 in gold, 514,153 ounces of silver, 1,101,432 pounds of copper,7,181,233 pounds of lead, and 179,686 pounds of zinc, with a totalvalue of $1,573,409, as conared with $881,884 in 1916 and with$568,640 in 1915.
There were 35 iroducing mines in the district in 1917, an increaseof 8 mines. The Iowa-Tiger group and the Silver Lake mines werethe principal producers. The Iowa-Tiger mill was operated steadily,with an increased production, particularly a large increase for lead.The Iowa-Tiger mill was also used as a custom plant. The SilverLake mill was operated as a custom plant on ores from Red Molmtaindistrict, Eureka district, and Animas district. The quantity of smelting ore from the Silver Lake mines decreased heavily, but the quantity of milling ore continued about the same as 1916. The MearsWilfley 500-ton flotation plant continued to treat old tailing from theSilver Lake mill. The North Star mill and the Green Mountain(Pride of the MTest Co.) mill were both operated as custom plantsand macic a large acic[ition to the quantity of ore milled in the district. The Hercules mill was idle, but the Intersection mill wasoperated for a short period. The Hamlet 150-ton concentration millwas operated for seven and one-half months, but was shut down inAugust to make changes to the mill. The Kittimac mill was operatedon lead-zinc ores for a short period. A considerable quantity of orefrom the Mayflower mine was treated at the Iowa-Tiger mill. Leadore was shipped to the smelter from the Dives mine, and milling andsmelting ole was shipped from the Highland Mary.

Other producing mines were the Aspen, Big Giant, Big Three,Champion No. 1, Champion No. 2, Emerald, Fairview, Frank Wailer,Kansas City, .Lackaivanna, Little Nation, Shenandoah, and SilverPitcher.
Eureka district (north of Silverton, inducling Chattanooga, Gladstone, Animas For/cs, Eureka, and Red Iliountcan) .—The Eureka district in 1917 produced 69,204 tons of ore, yielding $104,864 in gold,144,108 ounces of silver, 564,491 pounds of copper, 3,334,302 poundsof lead, and 3,090,814 ponnd of zinc, with a total value of $979,728,as compared with $1,324,811 in 1916. The Sunnysicie 40-stamp gravity and oil flotation mill was operated steadily, yielding lead and zincconcentrates. A new 500-ton gravity and oil flotation plant wasunder construction. The Gold King mine and 150-toll gravity andoil flotation mill was operated throughout the year. The productfrom this property was gold-silver concentrates. Lead and zinc concentrates were the product of the Ledge concentration mill, operatedon ores from the Silver Ledge mine. From the Congress mine coppersmelting ore was shipped and milling ore was shipped to the SilverLake custom mill. Lead-copper ore was shipped from the St. Paulmine and lead-silver ore from the Carbon Lake mine. Small lots ofore were shipped from the Ben Butler, Galena Queen, Gaily Boy,Joe and John, Silver King, and Venus mines.

SAN MIGUEL COUNTY.’

Mine prodUctIOn in San Miguel County, Co 10., in 1916 am 1917.

Num
berol - ‘rIO

Year. pro- Ore. Gold. Silver. Copper. Lead. Zinc.
ducing

V

mines.

Short Fine
tons. ounces. Pounds. .Pouds. Pounds.

19i6 20 428, 051 S2, 072,393 852,011 081, 427 0,120,551 1,058,485 3,3l9 670

1917 20 389,293 2,009,008 779,364 920,425 0,205,320 1,810,215 3,02i,730

Increase or decrease,
1917 —39,358 —02,432 —32,677 +338,208 +78,775 -j-7i1,’760 +302,060

Upper Sam Miguel clistriet.—The Upper San Miguel district in

1917 produced 387,458 tons of ore, yielding $1,997,950 in gold, 764,091

ounces of silver, 900,784 pounds of copper, 6,142,710 pounds of lead,

anti 1,810245 pounds of zinc, with a total value of $3,586,393, as com

pared with $3,294,393 in 1916.
The three large companies, the Liberty Bell, the Smuggler Union,

and the Tomboy, continued to furnish the greater part of the total

output, which also includes a large quantity of ore treated at the

Smuggler Union mill from the Black Bear mine. The Smuggler

Union mill also treated a large quantity of ore from the Humboldt

mines (in Ouray County), credit for which is given to Ouray County
not to San Miguel County. The Wagner Development & Mining

Co. continued to operate its 30-stamp concentration mill on ores from

the Alta mines from January to September, when the property was

taken over by the Belmont Wagner Mining Co., which made no pro

duction during 1917 but did much developiñent work at the mine

and reconstructed the mill to adapt it to the flotation process.
The annual report of the Liberty Bell Gold Mining Co. for the

year ended September 30, 1917 (dated Jan. 5, 1918), says:

The operations of the iiast year show a continued reduction in the tonnageS

mined and milled, a continued increase in operating costs per ton and, in com

pensation, a continued increase iu gross and net receipts and in recovery per

ton. To this may be added a ubstuntiaI increase in ore reserves.

The ore mined was about 12 per cent less than the preceding year, and the

costs per ton were nearly GO cents greater. The reasons for these changes

were, in general terms, the scarcity, poorer quality, anti higher cost of labor,

the very material increase in cost of supplies, anti the further fact that, dur

ing this period, mining operations were being transferred from the old part of

the mine to a new part in the extreme eastern end, involving large outlays for

salvage in one part and for new development and equipment in the other. ‘ *

The increase of ore reserves * °‘ * is most gratifyiUg. it makes prob

able a 2-year extension of life, and assays during development work justify

expectations of an excellent recovery. Uncertainty as to labor conditions anti

availability of supplies are our principal concern for the immediate future.

The net profitS for the year are seen to he $201517. To this may be added

the allowance of $33,925 for depreciation. During the year $227,037 were paid

In dividends, or 34 per cent, of which 15 per cent was in completion of the

return of capital.

Tellurido qoadranglo, Cob.: U. S. Cool. Survey EightOefltk Ann. Rept., pt. 3, pp. 745-850, 18198. Cross

WlsitmSn, and Puringtofl, c. W., U. S. Cml. Survey Ceo1. Atlas, TelluridO folio (No. 57), 1890. Hess’

F. L., Notes on thovanad5101 deposits near Placervilbo, Cob.: U.S. Geol. Survey Bull. 530, pp. 142—156, 1012’



Rate per ton.

Total.

1917 1916 1890—1917

ancienTs.

Ore proceeds (143,100 Ions) $S47, 359. 66 $5.02 64. 79 $8.28

Stamp bullion 2. 74
Cyanide products $780,043.96 5.52 4.42 2-84
Concentrates 57,815.70 40 .37 .05
Concentrates cyanide bullion .04
Slag .01
Tram receipts $3,070.75
Rental receipts 3,328.50
Commissary profit 2,400.54
Interest, less loss from investments 17,454.84

, 28 860.63
Less loss on boarding house 6, 323.52

20,643.11 .14 .10 .17

Total receipts 808,04)2.77
Average receipts per ton milled 0. 06 4.08 6. 45

EXPENSES.

General expenses (142,100) tone 59,002.85 0.41 0.33 0.91
Mimog (142,000 tons) 311,907.58 2.18 1.91 2.22

Operating 272,0(59.97 1.90 1.62
Development work (4,676 feet) 50,930.91 28 28

Tramming (142,900 tons) 23,740.22 .17 .14 .24
Milling (143,100 tons) 259, 212. 65 1.97 1.49 1.56
Treatment and shipping costs 32,465.80 .23 .20 .26

Stamp bullion
Concentrates (3,400 tono) 27,700.26 a5. 13 a5. 03
Cyanide bullion (274,359 ounces) 4,759.54 02 4. 02

Total operating expenses 6453, 485.10 .

Average cost per ton milled 4.66 4.07 4.91

Balance profit 201,517.67
Profit per ton milled 1.40 .91 1.54

a Per ton oil concentrates. l’Per ounce of bullion.

Of greatest interest this year is tile tonnage estimate, in that it shows a
nIac-keci increase in os-c a-eserves from tile previous report notwithstanding tile
143,000 tons mined during the year. On the other hand, the (lees-ease lU
tonnage produced to the lowest point in six years is striking. Operating
cost was more than cori-esponchngiy high but fortunateiy was offset by a
big increase ill tile gm tie of the ore ti-eated and in tile price received foe- silver.

Again country-wide conditions in iaboL anti supply markets outweighed
the efforts of the mine staff in holding down costs of operations. Labor was
scarce, and new’ wage scales established at Leadviile and Solverton were neces
sariiy foilowed at Telimide; but they were in effect only for the last three
months of the fiscal year. At the end of tile year tile average wage was $1
higher than it was two years before, an increase of about 27 per cent. The
advances in the silver market were sufficient to meet tile advances in wages
and to pay a part of the advances in supplies, the former being 17 cents aad
the latter approximately 30 cents a ton. The average price of sliver foe- the
year was 77 cents, a gain of 16 cents an ounce anti 29 cents a ton over the
previous year. ‘1 1

Mining expense w’as necessarily iligher per ton. Increnses by inbor alone
added 11 cents as compared with tile two years before. Deveiopment in the new
ground was higher by $1.15 pci- foot than tile standard of the previous year. At
that, the work was not sufficiently remunerative to contractors to get the
rapid progress desired. * * *

In the boarding house, the cost of provisions per man for the year in
creased $52 ($172 ill 1910 to $22-i in 1917), which is accountabie foe- the greater
pai-t of the loss in operating. ‘-- * *

Tile ore reserve of 175,000 tons would seem to offer at ieast one year of life
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at full capacity; but, as the new ore beillg opened is hardier and is heavier

Vith iron than that mined Ileretofore, tile maximum capacity of the mill can

scarcely exceed 140,000 tons for the next year. Further, there is great doubt

whether the labor for even this tonnage will be available. As compared with

the previous year, the preseilt ore reserve show’s almost double the area per

ton of ore; or, in other words, the ore in reserve is of half thickness. Tile new

development of the the year to the east has added greatly to the length of

the already long ore body, but reference to the map sheet lviii silOW that the

proximity of the junction with the Smuggler-Union vgin marks a definite hanit

in that direction. * *

The table of ore milled show’s a gratifying gain of 2 per cent in gold ex

traction and of 4 per cent in sliver. This gain for the whole year was made

in the last four months. Mr. A. J. Weinig, superinteilderit of the miii, then

found that the addition of minute quantities of mercury to tile ore in process

of treatment caused a marked gain in extractioll. Subsequeiltly tile small

tonnage being mined made further advantageous changes in treatment possibie.

In tile table of principal supplies, it is to be noted tisat zinc alone of tile

whole list decreased in price. Power alone vas stationary in cost. At the

mine, the big charges for nlecllamcal plant represent a part of the cost of

nev pipe lines, new electriC lines, and additional locomotives, hoists, and

cal-s to reach and equip the new workings in the east end. $ ‘0 0

The Liberty Bell mill has a Capacity of from 400 to 500 tons a day,

according to the character of the ore, and the process used is Con

Centration, with cyanidation of concentrates and tailing. Mill ex

traction during the tune covered by the annual report was 92 per

cent of the gold and 81 per cent of the silver, with, a recovery in

terms of dollar of 89 per cent. The recovery in terms of dollars

-for tile years 1899 to 1917 has been 83 per cent. During the calendar

year 1917 the recovery for gold was slightly better than -for the.

fiscal year, and in February, 1918, a still greater recovery was

made.
The annual report of the Tomboy Gold Mines Co. (Ltd.) for the

year ended June 30, 1917, shows

That 148,939 tons of ore (from the Argentine and Montana groups) were

sent to the mlii, w’here bullion worth $314,822 was obtained by aniaigamation

and $160,114 by cyanide, together with conceiltiates selling for $075,074.

The total yield was equal to $7.73 per ton milied. Other small items brought

the revenue to $1,169,231. The working cost w’as $811,966, or $5.45 per ton.

* * ° At the Argentine group developments at depth show that the ore

body has increased in size and content of mixed sulphideS, thus giving en

couiageinent to open additional levels. The ore here averages $2 to $2.50 in

gold and silver, 4 to 5 per cent lead, 5 to 10 per cent zinc, and 1 to 2 per

cent copper. The reselve is estimated at 150,000 tons, of lvhich 120,000 tons

is ore brokell in the stopes. This figure compares with 175,000 tons in 1910.

At the Montana group, tile reserve has been well maintained at 390,000 tons.

In addition, ore has been disclosed in the Sydney-White Cloud property,

i-ecently acquired. Experiments are being made with selective flotation with

a view to improving the extraction of suiphides. It is also lloped by this

means to be able to treat ore not now included in the reserves.5

The Tomboy mill is a 60-stamp amalgamation and concentration

mill, with a 400-ton cyanidation plant.

The Smuggler Union 450-ton amalgamation, gravity concentra

tion, and flotation mill was operated steadily, the cyanidation plant

having been abandoned and the flotation plant installed.

Other producing mines were the Ballard, Modena, and Wild Boy.

- Iron ,Spl’i-ngs (Ames wiid Ophir) dzstriet.—The Iron Springs dis

trict in 1917 produced 1,835 tons of . ore, yielding $12,011 in gold,

15,273 ounces of silver, 19,641 pounds of copper, and 62,616 pounds

1 Man. Mag. (London), November, iOi7, p. 250.
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of lead, with a total value of $35,343, as compared with $25,283 in
1916. The principal producing mine was the Butterfly-Terrible,
operated by lessees during part of the year. The product was
chiefly amalgamation gold-silver bullion from the mill on the Prolserty and one car of concentrates. Several cars of silver ore were
shipped from the Carbonero. At this mine, the year 1917 was
devoted to complet:ion of a working adit 2,500 feet long. Several
hundred tons of silver ore from the Carribeau mine was milled.Some lead-silver ore from the Favorite mine was shipped direct tothe smelter, and several hundred tons of milling ore was sent tothe Suffolk mill. Other small producing mines were the Belisle &Sankey, Dully, Oregon, San Bernardo, and Santa Cruz.

Lower San Miguel (Sawpit and Flacerville) .-—No ore was minedin this district. Operations were discontinued at the Lizzie 0.mine, from which in 1916 some iron pyrite, shipped for its iron andsulphur content only, was shipped to Vanadium for use in the
treatment of vanadium ores.

Mount Wilson distriet.—Some assessment work was done in this
district.

SUMMIT COUNTY.

Mine production in Sum-mit Conniy, Cob., in 1916 anti 1917.

Nun- Gold.
her of

Year. Ore. Silver. Copper. Lead. Zinc.
log Placer. Deep.

mines.

Short Fhoe
tone. ounces. RemiSs. Peus,ds. Pounds.1916 55 65, 117 3579, 050 394,641 120, 207 14,581 1,688, 637 13,910,948 52, 741, 1771917 51 63,768 540,951 62,486 275,899 25,033 015,53.3 19,868,814 2,880,402

Increase or de
crease, 1817 —4 +1,651 —38,059 —32,355 +55,492 +10,452 —773,102 +5,027,866 +119,225

The value of the product-ion of Summit County in 1917 was the
largest in its history. Dredges’ and hyclraulicking and sluicing
operations yielded $540,951 in gold and 6,636 fine ounces of silver, as
against $579,050 in gold and 7,292 ounces of silver in 1916 and
$607,195 in gold anti 7,487 ounces of silver iii 1915.

The principal placer-producing district in Colorado is near
Bi’eckenriclge, Summit County. Tins county is also one of the three
principal zinc-producing counties, being exceeded only by Lake and
Eagle.

Brecleenridge district.°—The Breckenridge district includes the
Bevan, Minnesota, and Union districts and contains the mines (near
Breckenridge) on French Gulch and on Blue and Swan rivers and
all the producing placers in the county. The value of the total out
put of gold, silver, Copper, lead, and zinc from both deep and placer

mines was $2,623,594, or 92 per cent of the county yield, an increase
in 1917 of $66,787, following an increase in 1916 of $760,170 and an
increase in 1915 of $814,308. The Wellington mine continued to
be the principal producing property in the district. The 125-ton
wet-concentration mill, with rolls, jigs, and tables, and 100-ton mag

netic separation plant,’ with rolls, roasters, anti magnetic sepa
ration machines, were operated steadily and produced zinc and lead
concentrates. In addition, much high-grade zinc ole was shipped
direct to smelters. Other operating mills were the Jessie 100-ton
amalgamation mill, operated for two months only, and the Pioneer
20-stamp amalgamati0nco11Ce1tratio11 mill, operated for several
months. Other production was in the form of small shipments direct
to smelters. Several cars of high-grade lead-gold ore were shipped
from the Dunkin, hut none of the high-gracle pocket gold for which
this mine is known was found in 1917. Lead-silver ore was shipped
from the Carbonate, Carpenter, Ella-Minnie, Hancock, June Bug,
Puzzle-Gold Dust, and Washington; lead-zinc ore from the New
York; lead-silver ore and pyrites ore from the Iron Mask; and
copper-silver ore, containing some bismuth, from the Mollie B.

All four of the dredges were operated in 1917, but with. a de
creased output as compared with 1916. The three dredges of the
Tonopah Placers Co. were operated during the season as follows:
No. 1, April 1, 1917, to February 2, 1918; No. 2, Aipril 2, 1917, Ito
January 3, 1918; No. 3 from March 14, 1917, to January 14, 1918.
Only one-half of the net earnings of dredge No. 2 accrued to the
company as it was operating on the ground of the Farncomb Hill
Gold Dredging Co. Dredge No. 1 was operateci at a loss during
the year, as it ‘was cutting through ground containing very low con
tents, in order to reach another part of the proerty, tind it will
probably take about two months’ operations in the season of 1918
to reach the desii’ecl ground. Two of the dredges are of the Bucyrus
open-connected type, with buckets of a capacity of 9- cubic feet;
the other dredge is of the double-lift, open-connected type, with
buckets of a capacity of 9 cubic feet. The French Gulch Dredging
Co.’s dredge, of the Bucyrus type, with buckets of a. capacity of
5 cubic feet, as operated from March 20, l9fT, to January 3, 1918.

The oport of the Tonopah Placers Co. for the year ending De

cember 31, 1917, appears in the sixteenth annual report of tile Tono
pah Mining Co. of Nevada:

P,oditctsofl anti ill-cOme statement of Ponopttli Placers Co. for y54’ endIng
December 31, 1917.

Gross value of bullion shipped to MinL__ $451, 748. 20
Cost of operations 285,104.75

$166,038.45
Miscellaneous earnings:

Electric lightinF
Interesi on bank balances

a Includes placer production.

‘See Revett, B. S., Gold dredging: Colorado Bur. Mines Thirteenth Blenn. Rept., for1913—14, pp. 128—131, 1014.
‘For discussion of the geology of the district see Ransoms. 1- L., Geology and oredeposits of the Breckonridge district, Cob.: U. S. Geol. Survey iceS. I’ajme- 70, 1911.

850. 72
610. 70

__________

1,470.42

168, lOS. 87

1 Foe description of magnetic plant sac rarmalee, H. C., Zinc ore cl’-essing in Cobornilo:

Slot. usC Chem. Rug., Septemher, 1912, pp. 325—320 Also foe description of mills seC
Henderson, U. Sri., Colorado Bur. Mines Thirteenth Bienu. Rept., for 1913—14, pP. 106—

110, 1914.
-
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Experimentation work was carried on at the Caledonia mill. Cop
per-silver ore was shipped from the Copper Queen and from the
Emerald mine. From the Champion No. 2 mine mixed suiphide ore
was milled at the North Star mill ard copper ore was shipped to
Durango. Lead-silver-gold ore was shipped from the Hercules mine
by the Dora Consolidated Mining & IVliuling Co. The Hamlet con
centration mill (built 1916) was Operated for seven months during
1918, the product being lead-copper-silver concentrates. Copper-
silver ore was shipped to Durango from the Champion No. 1 mine.
Various small lots of ore were shipped from other, properties and a
considerable quantity of bullion bars from various properties reached
the Ivlint during the year.

Eureka district (north of tS’ilverton, including Chattanooga, Anirnas
Forks, Eureka, and Red Mountain) .—This district in 1918 produced
63,382 tons of ore, carrying $76,969 in gold, 178,353 ounces of silver,
408,462 pounds of copper, 3,734,127 J?oundls of lead, and 3,410,308
pounds of zinc, with a total value ol $931,673, as compared with
$979,728 in 1917, and with $1,324,811 in 1916.

Copper-silver ore was shipped from the American Queen mine.
Copper-silver-gold ore was shipped from the Congress mine and a
car of copper-silver ore from the Henrietta mine, to Durango. Lead-
silver ore was shipped from the Kansas City, from the Mountain
Queen, from the St. Paul, and from the Silva Queen (Telescope) mine.
A car of lead-zinc concentrates from the Ledge mine was produced
at the North Star mill during the year. The Gold King mine and
mill was taken over by a new company, the Gold King Extension
Mines Co., but no output was made in 1918.

The new Sunnyside 600-ton flotation mifi (built in 1917—18) was
operated for 8 months, averaging 300 tons a day during that time.
The product was lead-silver-gold concentrates shipped to Durango
and lead-zinc concentrates also carrying much silver and some gold
to zinc retort Plants.

SAN MIGUEL COUNTY. 1

Aline production ‘in ,San ilIiguel’ County, ‘olo., in 191’Y and 1918.

Nurn
berof

T tYear. pro- Ore. Gold. Silver. Copper. Lead. Zinc.
dueing
mines.

Short Fine
tons. ounces. Pounds. Pounds. Pounds.

1917 20 389,293 82,000,901 779,364 920,425 0,205,326 1,810,245 83,621,736
1918 27 374, 134 2, 127, 634 830, 570 092, 814 0, 044, 085 797, 648 3, 711, 145

Increase or de- -

crease, 1918... +7 —15, 159 +117,673 ±57,200 +72, 389 —161,241 —jl, 012, 197 +89, 409

Upper San Miguel district .—The Upper San Miguel district in 1918
produced 371,073 tons of ore, carrying $2,123,123 in gold, 796,263
ounces of silver, 942,409 pounds of copper, 5,605,183 pounds of lead,

and 790,637 pounds of zinc, with a total value of $3,622,077, as com
pared with $3,586,393 in .1917 and with $3,294,393 in 1916.

The three large companies, the Liberty Bell, the Smuggler Union,
and the Tomboy, continued to furnish the greater part of the total
output, which also includes a large quantity of ore treated at the
Smuggler Union mill from the Black Bear mine. The Smuggler Union
mill also treated a large quantity of ore from the Humboldt mine
(in Ouray County), credit for which is given to Ouray County.

The Belmoiit-Wagner Mining Co., which took over the Alta mines
in 1917 and did much development work at the mine and reconstruc
tion of the mill to adapt it to the flotation process, continued such
work in 1918, and, operated the new mill for two months, August and
September. The entire plant was remodeled and the 30 stamps dis
carded and two No. 64 Marcy mills installed. The primary crushing
is done in a Gates gyratory crusher, followed by grinding in Marcy
mills, operated in closed circuit with Dorr classifiers, flotation in
Jones-Belmont machines; sodium suiphide is used for suiphidizing
partly oxidized ores. The mill was shut down owing to lack of
labor until May, 1919. The mines of this company are the Alta, in
Gold King Basin, and the St. Louis, in Turkey Creek Basin. The
ores are base, siliceous, and partly oxidized, containing considerable
barite, but zinc only in slight quantities. The properties are opened
by adlits, the St. Louis adit being 3,500 feet in length and the .AIta
adit 4,900 feet. Other levels, raises, and crossouts make a total of
18,000 to 20,000 feet of development.

At the Cimarron mine 10 stamps of the 30-stamp concentration
mill (built in 1890) were operated on dump ores.

The Black Bear 20-stamp amalgamation-concentration mill (built
in 1906, and operated in 1907 and 1910) was idle on account of lack
of water, but a large quantity of complex galena-pyrite-chalcopy
‘rite-sphalerite ore from the mine was steadily treated at a fixed rate at
the Smuggler Union mill, at Pandora. The mill equipment consists
of 30 stamps to Aikins classifiers, overflow to Wilfiey tables and
oversize to Hardinge ball mill, thence to above tables making lead,
iron, and zinc concentrates; all table tailings go to Janney M. A.
flotation machines.

The Smuggler Union 60-stamp mill with amalgamation and table
and vanner concentration equipment and flotation machines was
operated continuously 24 hours per day on ores from the Smuggler
Union properties and from the Humboldt mine (Ouray County)
and from the Black Bear mine. Cyanidation has been abandoned
at this mill.

The Liberty Bell 80-stamp concentration and cyanidation mill
was operated 363 days. The ore is crushed in cyanide solution,
ground in tube mills, classified, and concentrated on tables. Both
concentrates and .tailings are cyanided by agitatjon and filtering.
The mill was modified by the addition of 4 extra Wilfley tables, 2
agitators, and classifiers to make the cyanide treatment of concentrate
more perfect. No concentiate was shipped to smelters after May,
1918.

1 For discussion of geology, see Purington, C. W., Preliminary report on the mining industries of the
Tellesride quadrangle, Coin.: U. S. Geol. Survey Eighteenth Ann. Slept., pt. 3 p3). 745—850, 1898; Cross,
Whitman, and Purington C. W., U.S. Geol. Survey Geol.Atlas, Telluridefolio(No. 57), 1890; Hess, F. L.,
NotOl on the venadium cteposits near Plerville, cob.; U. S. God. Survey Bull. 130, pp. 142—156, 1913.
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The eighteenth annual report of the Liberty Bell Gold Mining Co.
for the year ended September 30, 1918 (dated February 6, 1919),
says:

The most conspicuous featmns of the operations of the past year are the high grade
of the ore milled and the lugh costs of operating. The coincidence of the two was not
only very remarkable bnt most fortunate, for, had the ore remained anywhere near
the quality of preceding years, operations would have been conducted at a great loss
and a suspension might have been necessary.

Thp high costs as well as the small tonnage mined were partly dne to war conditions,

with tbeir high prices of materials and scarcity and poor quality of labor, and partly
due to the facts that the vein mined was very narrow, very hard, and in a remote
and inaccessible part of the mine. This is evidenced by the fact that, with a tonnage
of only three-fifths of the preceding year the total mining cost was over 25 per cent
greater and the area stoped was practically the same. The item of general expense,
it maybe noted, was just twice the amount of the preceding year, but this is attrib
ntable almost entirely, to the increase in taxes, royalties and employees’ fund allot
ments which aggregated abont $58,000. The milling costs remained about the same
total, as it took the full capacity of the mill to handle this smaller tonnage pf more
refractory ore.

A noteworthy feature of the report is the excellent recovery, where it appears that
96 per cent of the total value was saved and the tailings from ore of over $13.00 per ton
were rednced to only 60 cents.

Attention is called particularly to the estimate of ore reserves and prospective pro
fit. The conclusion to be drawn is that about one more year will probably bring the
operations of the Liberty Bell mine to a conclusion.

The profit balance for the year, with the addition of the depreciation allowance of
some $33,000, was about $368,000. Dining the year dividends were paid of 58 per
cent, aggregating $387,310.

Sununery of operating receipts and expenses, Liberty Belt mine, 1917—1918.

Rats per ton.
Totals. -

1915 1517 1895—1515.

Receipts:
Ore proceeds (90,700 tons5 81, 153,0 12.82 $12.71 65.02 66.55
Stamp bullion 2.63
Cyanide products 51, 031, 700. S8 11.96 5.52 3.22
Concentrates 03,312.74 .75 .40 ..65
concentrate cyanide bullion .04
Slag .96
Tram receipts $2,854.10
Rental rocoipts 3,460.05
Commissary profit 4,41-1.22
Interest and dividends 17,457.01 28,214.38

Less less en boarding lssnse 14,231.93
Less less en investments 18, 602.91 32,734.44 - Dr. 4,520.06 Dr. .05 .14 .16

Total receipts 1,148,522.79
Average receipts per ten milled 12.66 6.06 6.71

itxpensis:
General expenses (90,700 tans) 118,155.90 3.30 0.41 0.03
Mining (91,300 tens) 39-1,223.08 -1.32 2.18 2.31

Operating 389, s02. 98 4.00 1.00
Development work (2,021 (eel) 28,720.10 .32 .28

Tnrm,nis,g 191,390 tens) 17,082.54 .19 .17 .24
Milling (90,700 tens) 25-1,946.00 2.80 3.67 1.64
Treatment and slsipping coats 29,0-15.77 .33 .23 .26

Stamp bullion
Concentrates (2,349 tens) 23, 877. 5-1 10. 17 a5 13
Cyanids bullian (226,757 ounces) 6,068.23 .03 1’ .02

Total operating expenses 813,453.89
Average cast per ten milled 8.97 4.66 5.08

nalanee profit 335,068.87
Per toss milled, profit 3. 69 1.40 1.63
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Summary of ore proceeds and expenses, lAbefly Belt stifle, 1917—18.

1918 1917 1899—1918

Stausp bullion, gross value 55, 633, 402. 93
Concentrates, gross value 568,342.74 $57,815.70 1, 399, 989. 55
Concentrate cyanide bullion, gross value 90,019.70
Cyanide bullion, grose value 1,084, 700.08 789,543.96 6,794,474.81
Cyanide precipitate, gross value 121,153.01
Slag 14,853.15

Total are proceeds 1,153,142.82 847, 359.66 54,943,893.22
Total expeissea (Ieee boarding isause and other like

receipts) 817,973.95 645,843.99 10,552,056.24

Profit balances 335,968.87 205,517.07 3,495,836.98

Percentage profit to total ore proceeds 24.86
Expeuded on mining property and construction (less de

preciation already cbarged to expensa) about 33, 923. 19 33,816.68 146,374.49
(credit.) (credit.)

Ore milled, 90,700 tests; gross values per dry tosc ss.died, ased percentages, Liberty Bell
‘nine, 1917—18.

1918 1917 1899—1918

Recovered.
Gold. Silver. value. Value. Value.

Fine Per Fine Per Per Per Per
eunces. rent. eteneec. rent rent rent cent.

In stamp bulliou $2.63 34
In co,scentrates 80.026 5 50. 247 10 50.75 6 20.40 0 .65 5
In csueentrate cyanide bullion 04 1
lu cyanide products 491 93 1. 943 73 11. 96 90 5.52 83 3. 23 41

Total recovery 557 98 2. 189 85 12.71 96 5.92 89 6.55 8-1
Loottutaflipge 012 2 .376 15 .60 4 .76 11 3.29 16

Total contents 529 100 2. 565 100 13.31 100 6.68 100 7.84 100

The Tomboy 60-stamp, 400-ton amalgamation-concentration mill,
and 400-ton cyarndation plant was operated Continuously during
1918 on ores from the Argentine and Montana mines. Early in 1919
it was decided to build at once an oil-flotation plant to Cost $150,000.
It is estimated that at least $1 per ton more can be saVed by this
process. This company has operated the Tomboy property since
1899.

The annual report of the Tomboy Gold Mines Co. (Ltd.), for the
year ended June 30, 1918,1 shows

that 151,028 tons of ore were milled, yielding amalgam bullion worth $306,000 and
concentrates worth $662,000. Tailings to the amount of 129,000 tons were cyanided,
yielding bullion worth $168,000. A marlred shortage and inefficiency of labor has

increasod costs materially and caused a redaction uf ore reserves. Continunns tests

were made fl-em February to July with milling ore, su as to establish a reliable com

parison between flotation aurl the present metleuds of treatment. The results con

firmed the advantage of the flotation process and it will make available large tonnages
of developed low-grade ore on the property. However, under the present conditions
of the labor and materials market, installation will he postponed.

I Cbem. and Met. Eng., reb. 15, 1919, p. 149.

147566°—M x 1918—PT. 1—55

‘ rer ton ci eouceutrates. I Per ounce ot bullion.
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Costs, per ton, at the Tomboy mine.’

Mining and development $2. 51
Milling 70
Concentrate expense, including transport to rail 63
Water supply 09
Assay office 05
Cyanidiug 91
General 33
Taxes and insurance

5. 58

Two dividends amounting to $110,000 were distributed. In the Argentine mine,
568 feet of work was done on the east faces of the 1,900 and 2,100 foot levels. In 395
feet of the upper levels, 5 feet of ore averaged $3.62 in gold and silver, 4.45 per cent
lead, 6.89 per cent zinc, and 0.8 per cent copper. At 2,100-foot depth, 111 feet driven
on 4.2 feet of ore assay $2.83 in gold and silver, 2.13 per cent lead, 4.42 per cent zinc
and 0.95 per cent copper. Reserves are 130,000 tons of which 100,000 tons are broken
in the stopes.

In the Montana mine exploration covered only 3,346 feet, much lower than usual
owing to the labor supply. About 1,500 feet of this was done on the Virginius vein,
400 feet being through the Robson claim of the Camp Bird Co. Within the Tomboy
boundaries this body is 900 feet long, assaying $9 in gold an4 silver, across 3 feet.
Other wurkings show $15 across 6 feet and $12 silver end 5.9 per cent lead over 4 feet.
Reserves are estimated at 350,000 tons, exclusive of the Sidney and Virginius. Of
this, 200,000 tons are broken.2

The Lewis mine was reopened, development at the end of the year
being a 650-foot vertical shft, a 2,800-foot adit, and 2,600 feet, of
drifts, of which drifts 450 feet were driven in 1918. The mill was
remodeled into a 75-ton crushing and grinding plant and a 30-ton
flotation plant and was operated three months only.

Iron Springs (Ames and Opliir) district.—The Iron Springs district
in 1918 produced 3,048 tons of ore, carrying $4,391 in gold1 40,113
ounces of silver, 50,405 pounds of copper, 438,606 pounds of lead, and
7,011 pounds of zinc, with a total value of $88,733, as compared with
$35,43 in 1917. ‘l’he principal producing mine was the Carbonero,
from which lead, lead-copper, and lead-zinc ore was shipped. Les
sees on the Butterfly-Terrible mine and amalgamation-concentration
mill operated the raffi for a short time. The Carribeau concentration
mill was operated for a short period, the product being lead-silver
concentrates. Several cars of lead-silver ore were shipped from the
Favorite mine, and a car of lead-silver ore from the Silver Bell.
Lessees on the Sufiolk mine produced about 100 tons of ore, which
was milled at the Suffolk amalgamation-concentration mifi. Several
cars of lead-silver ore were shipped from the San Bernardo mine.

Lower San Mi,quel district (Sawpit and Flacerville) .—A car of gold-
silver ore was shipped from the Baron Tunnel property.

Mount Wilson distr’ct.—Sorne developmdnt and assessment work
was done in the Mount Wilson district hut no ores were sold.

‘Mm. and Cci. Press., Dcc. 14, 1918, p. 782.
‘idem, Dec. 21, 1918, p. 842.
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SUMMIT COUNTY.

Mine production in Summit Gounty, Gob., ‘in 1917 and 1918.

Nusn- Gold.

Year.
b0of

Ore. Silver.a Copper. Lead. Zinc.

Placer. Deep.

Short Fine
tons. ounce,. Pounds. Pounds. Pounds.

1917 51 66,768 3540,951 $62,486 175,699 28,033 911,535 19,868,814 $2,860,402
1918 36 58,186 431,023 36,116 117,326 13,206 777,338 18,606,264 2,071,278

Decrease
1988.... 15 8,583 109,928 26, 370 58, 373 11,827 138, 197 4, 172,550 789, 124

Includes placer production.

The value of the production of Summit County in 1918 dropped back
to slightly above the production ill 1915. Dredges1 and other placer
operations yielded $431,023 in gold and 5,353 ounces of silver, valued
at $5,353, a total of $436,376, as against $540,951 in gold and 6,636
ounces of silver in 1917, against $579,050 in gold and 7,292 ounces of
silver in 1916, and $607,195 in gold and 7,487 ounces of silver in 1915.

The principal placer-proctucing district in Colorado is near Breck-.
enridge, Summit County. This county is also one of the three prin.
cipal zinc-producing counties, being exceeded only by Lake and Eagle
counties.

Breckenridge district.2—The Breckenridge district includes the
Bevan, Minnesota, and Union districts and includes all the mines.
(near Breckenridge) on French Gulch and on Blue and Swan rivers
and all the placers in. the county. The value of the total output of
gold, silver, copper, lead, and zinc from both deep and placer mines
was $1,926,636, or 93 per cent of the county yield, and a decrease in
1918 of $696,958, following an increase in 1917 of $66,787, an increase
in 1916 of $760,170, and an increase in 1915 of $814,308.

The Wellington mine continued to be the principal producin prop
erty in the district. The 110-ton wet—concentration mill, wit rolls,
jigs, and tables, and the 100-ton roasting magnetic separation
plant with rolls, roasters, and magnetic separation machines for
treatment of the zinc-iron middling product, were operated continu
ously, except during October and November, when, owing to the
influenza eRidemic, No. 1 miii was run oniy two shifts per day instead
of three. 111 addition, a considerable quantity of high-grade zinc
ore was shipped direct to smelters. The annual report of the Wel
lington Mines Co. for the fiscal year ended November 30, 1918 (dated
December 14, 1918), says:

During the year 2,365 feet of drifts and crosscuts and 975 feet of raises were driven.
The Wellington vein was opened on the sixth level 500 feet west of the shaft and

drifted on for 300 feet. The vein on this drift carries ore of good grade. Ore extrac
tion for the year was again confined to the Great Northern vein, a total of 40,242 tons.

‘Sco Revett, B. S., Gold dredging: Colorado Bur. Mines Thirteenth Bienn. Rept., for 1913—14, pp. 128-
131, 1914.

‘For discussion of the geology of the district see Ransome, F. L., Geology and ore deposits of the
Breckenridgo district, Cob.: U. S. Geol. Survey Prof. Paper 75, 1911.

For description of magnetic plant see Parmabce, H. C., Zinc ore dressing in Colorado: Met, and Chem.
Eng., September, 1912, pp. 629—528. For description of mills sec Henderson, R. At., Colorado Our. Mines
Thirteenth Bienn. Rept., for 1913—14, pp. 106—110, 1914.
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SAGUACHE COUNTY. 

Baca Grant district (Liberty).-A power plant and machinery was 
installed at the Golden Treasure property. 

Ke1·be1: Oreelc (Bonanza) district.-All the. pr?duction of S~guache 
County m 1919 came from the Bonanza ~stnct. _A large force of 
men was employed at the Cocomongo mme durmg the first si..'C 
montl~s of the year, ~ut only a few men were employed during the 
lust ~IX months. Shipments of sever~l hundred tons of silver ore 
carqmg f?Opper and some lead went cl~·ect to smelters. Other pro- · 
clucmg mmes w~re the Joe Wheeler, Liberty, Now What, and Rico. 
At the Eagle nune a 50-ton flotation mill was built. 

:A1imqe district.-At the Midnight claim the shaft was sunk 20 
feet ancl 45 feet of trenching was done. 

SAN JUAN COUNTY. 

11Eine production in San Juan County, Colo., in 1918 and 1919. 

Number 
of 

Year. pr!>dnc- Oro. Gold. Silver. Copper. Lead. Zinc. Total 
mg value. mines. 

------
Short Fine 
tons. ounces. Pounds. Pounds. Pounds. 191R ..•....•.....•.. 37 132,927 $257,011 477,322 1, 120, 17R 9,485, 775 3,410,308 $1,994,845 1010 ..... 0 ••••••••• 0 20 64,899 132,560 270,667 661,667 5, 443,906 1, 833,768 991,249 -----Decrease, 1919. 17 68,028 124,451 197,655 458,511 4, on: 869 11, 576, 540 1, 003,596 

. .t_1n_imas dis~1·ict.-The Animas district (including the mines in the 
VICimty of Silverton and south and east of Animas River from· 
Silverton to Middleton) produced32,·219 tons of ore yielding $95 547 
in gold, 198,676 ounces of silver, 469,597 pound~ of copper 'and 
4,080,813 pounds of lead, with a total value of $621 692 as' com-
pared with. $1,063,172 in 1918. ' ' 

T}lere were ~2 producing ~ines, n. decrease of 6. The chief pro
duemg properties were t?e Div~s, Highland Mary, Iowa-Gold T1ger, 
un_d MaYflower. The J:?Ives mme w~s opera~ed continuously, with 
slupme~ts of lead sulphide ore, assaymg well m both silver and lead. 
The Highland Mruy mine '':"as operated only from June through 
December, but dunng that tune several hundred tons of lead-silver 
ore was shiJ?pecl. The ~owa-Tiger mine was operated steadily, and a 
large quantity of lead-silver ore was sent over the aerial tram to the 
Imya-Tiger table-concentration oil-flotation mjll, the product of 
whic~ was a very goo~l grade of lead-silver-gold concentrate. The 
flotatiOn part of t~e null was used onl:y: for tlie treatment of tailings 
and was m operatiOn for only a short tune. The Mayflower Leasing 
Co. op~ruted ~he Mayflower mine steadily, sending the ore to the 
Iowa-Tiger mill for treatment, the product being lead-silver con
centrate. 

Several men were employed on development work at the Caledonian 
gr?up. A small force of men employed steadily at the Emerald mine 
shipped sever~l cars of _copper-silver sulphide ore. The Detroit & 

;Colorado Leasmg Co. shipped several cars of copper-silver ore from 
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the Champion No. 2 mine. · Lead-copper-silver ore. was shippe~ to 
Durango from the Hercules mine. Lessees on the Silver Lake mmcs 
shipped a few cars of silver-lead ore to the Durango ~melter. At the 
Little Nation mine a road was built, a compressor mstullecl, several 
mine buildings and an ore bin and sort~g house _erected, and muc~ 
development work clone ~mc~erground, With _the shipment of two c~ns 
of lead-silver ore. Copper-silver ore was shipped from the ChampiOn 
No. 1 mine. . . . 

1 
cl" 

Eurelca district.-The Eureka district (north of Silvert?n, me u mg 
Chattanooga Animus Forks, Eureka, and Red MountMn) pro~uced 
32,680 tons ~fore, carrying $37,013 in gold, 80,991 ounces of silver, 
192,070 pounds of copper, 1,363,093 poJIDds of lead, and 1,833,~68 
pounds of zinc and having a total value of $369,557, us compared with 
$931,673 in 1918. . . . . ild 

The Smmysicle Co. which had been occupleclm1917-18m the bu -
ing of a new 500-ton flotation mill, mine buildings, ~d living quarters 
at Eureka was able to curry on regular operutwns for orily four 
mon~hs, f~r a fire _at the property on April 26 ~ade it necessary _to 
rebuild the boardmg house, bunk house, comp1essor plant, _commis
sary, warehouse and office, framing shop, emergency hospital, and 
snow sheds. 

The Gold King Extension Mines Co. e~ployecl a large force of men 
during the year. The underground wor~nngs were reopened, and.ore 
was sent to the old 80-stamp amalgamatwn-concentratwn pla._nt fi?m 
January 1 to August 9. The remamder of the year WD;S occupied With 
the installation of new crusher, stamps, concentratiOn tables, and 
flotation cells. 

From mines near Red Mountain was shipped several hundred tons 
of copper-silver-gold ore from the Congress,_ and several car~ of ore 
from the Henrietta and the St. Paul. Silver-lead and zmc-leacl 
sulphide ores were shipped fr~m the Silver Ledge mine. The Ruby 
mine was reopened for mspectwn. · 

Tlu·ee men working at the Early Bird prospect, on Houghton M?un
tain drove an uclit 40 feet long and shipped a small lot of gold-silver 
ore to the Salida smelter. 

SAN MIGUEL COUNTY. 

Mine p1"oduction in San Miguel County, Colo., in 1918 awl1919. 

Number 
of 

Silver. Copper. Lead. Zinc. Total Year. produc· Ore. Gold. value. lug 
mines. 

---
Slwrt Fi71e 
tons. ounce.t. Pounds. Pounds. Pormda. 

1918 ................ 27 374,134 $2,127,634 836,570 992,814 6,044,085 797,648 $3,711,145 
I919 ...... 00 •••••••• 13 428,565 2,105,490 1, 100,942 913,925 7' 636, 700 1515,082 3,950,886 

-- ---
Increase or de-

-22,144 +264,372 -78,889 +1,592, 705 -282,566 +239, 741 crease, 1919 ... -14 -54,43I 

Upper San Miguel district.-The Upper San Miguel district in 1919 
produced 427,841 tons of ore, carrying $2,104,263 in gold, 1,066,192 
ounces of silver, 898,936 pounds of copper, 7,243,263 pounds of lead, 
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and 515,082 pounds of ~inc, with a total value of $3,887,094, u.s com-
pu.red with $3,622,077 m 1918. . 

The three large companies, the Liberty Bell, Smuggler Umon, nnd 
Tomboy, continued to ftu"nish the greater part of L~e tot!ll outp_ut. 
The Smuggler Union mill n.lso treated a large c1uantity of lead:zmc 
ore from the Blo:ck Bear mine (in San Miguel Connty) and of s1lyer 
oro from the Humboldt mine (in Ouray County, to winch productiOn 
is credited) . - . 

'l'he Belmont-Wagner Mining Co., whic?- took over the ~ta n~es 
in 1917 n.nd did much development work m 1917. and 19.18, m?ludmg 
remodeling of the mill, orerated the 250-ton oil-flotatwn mill (f.ol
lowed by table coneentratwn) from Jtme throughout the year, w1th 
product of lead-silver-gold concen~mte. About 21,000 feet of devel
opment work has been done on this proper~y. . 

The Cima;rron 40-stamp tablc-conccntro.twn mill wn.s opcro.ted for 
100 days, with product of gold concentrate. . . 

The Black Bear ~ine was operated o.n a productive ba~I~ for only 
4f months the remrundcr of the yeru· bemg devoted to a lmge amount 
of development work. The ore, a lead-zinc-copper sulphide, wn.s 
milled at the Smuggler Union mill, and a copper-lead-zinc concentrate 
was shipped to the River plant at Florence and a copper-lead concen-
trate to the Durango smelter.. . . 

The Liberty Bell concentratwn-cyamclatwn plant.was operated 363 
clays. Since May, 19~8, no concentrate has b~en shipped to smelters. 

The Smuggler Uruon 650-ton amn.lgamo.twn-to.~le and vanner
concentration oil-flotation mill was operated contmuously on ores 
from the Smuggler Union ~roperties a:nd from the Humboldt (O~~fi 
County) o.ncl Black Bear mmes. D.urmg the yeur o. -200-~on bn;H 
was installed increasing the co.pamty of the concentro.t10n mill 200 
tons a clay. 'Lessees working on t~e. upper levels of the. Smugg~er 
Union mine elm winO' old stopes of oXIdized gold ore, sent this mat~nu.l 
to the.30-tdn Barba~a.mill, equipped with a ball ~l o.nd o. Hun~mg
ton mill and tables, w1th product of o.mn.lgam bullion o.nd gold-silver 
concentrate. . · ·n 'd 

The Tomboy Bq-stamp amalga~~tion table-concentratiOn~ o.n 
400-ton cyanidatwn plant for trulmgs were ?perated. contmuously 
until August, when in order to ru'l'an.ge for the mstn.llatwn of the new 
500-ton tlotation plant the old cyamde plant was shut down, o.nd on 
November 22 the rest of the old milling plant was en.tirely dismantle~. 
The new plant commenced operations, as to one urut; f?r :live d~~ m 
December, 1919, and the complete new plant wus put m commission 
in January, 1920. 

The o.nnual report of the Tomboy Gold Mines Co. (Ltd.), dated 
October 8, 1919, for the year ended Jnne 30, 1919,1 sn.ys . 
that 155,334 tons of ore have been milled, from which bullion and: CO!J.Centrates 
to the value of $864 (]9!J has been realized, at a cost of $781,3!17\ resu~tlng lll a profit 
of $83,302. Deducting from this profit the ~oss il!curred on the .><>ardmg houa~, etc,, 
$8 745 the total smplus on the year's working wlil be found to correspond .mth the 
figure; given _in th~ manager's repo~·t, name.ly, $74,557. The a;erage working coats 
for the year, mcludtng all expenses m Amenca and London, wete $5 .10. 

The following estimate of the ore reserves, exposed by. the present developments 
are : In the .Al:gentine group of mines, 200,000 tons, of which 100,,000 tons are broken 
i,n the stopes; and in the Montana property, 300,000 tons, of which 150,000 tons are 
broken in the stopes. 

1 See also Eng. nnd Min, JQqr., Jnn. lO, 1920, p. 78. 

GOLD, SILVER, COPPER, LEAD, ' AND ZINC IN COLORADO. 785 

From the Argentine group nearly 28,000 tons were milled, being about ;!.8 per cent 
of the total for the year. 

Of the total amount of ore milled dming the year about 127,300 tons or roundly 82 
per cent, were supplied by the Montana group. ' 

After exhau~tive experiments, ca~ried out on a prD.Ctical ~ale on pre taken from all 
parts of tho nune, the board authorized the erection of an oil-flotation plant and the 
work of c,onstruction has been prosecuted with vigor during the pnst ye'ar. The 
lo.test adVIces from the geneml mana.ger are to the effect that the plant should be in 
operation dming the month of December. 

The net results of the year's opera.tiona have been the most unfavorable of any year 
for. <;~Ver a 4ecade and a half. The unusual economic and industrial conditions pre
vailing durmg the last months of the war and the first months of the reconstruction 
period have been the indirect underlying factors in the comparatively unprofitable 
results of the /ear's operations; while unfavOl'able mine conditions, induced by · 
insufficient an inefficient labor, prevented realizing on the better-gro.do reserves 
of the mine for several months of the year and clli:ectly contributed to the unsatis
factory returns. 

The cyanide pl!l.llt treated 122 624 tons of tailings, recovering therefrom bullion 
valued at $158,222.61, and slag to the value of $2,967 .08, or a total yalue of $161,189.69, 
at a cost of $1.131 per ton, !l.lld yielding a net profit of $0.183 per ton of tailings treated. 

RC'Venue and expenditw-e, Tomboy mine, June SO, 1918, to Jtme SO, 1919. 

155,334 ch·y tons ore milled, yielding bullion worth ......... $265, 79G. 55 
Concentrates worth .......................... ·_ ... ........ 437,712.77 
Cyanide bullion worth. . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . 158, 222. Gl 
Cyanide slag worth. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 9G7. 08 

8(]4,699.01 
Less loss on boarding house, rents, etc... . . . .. . . . . . ....... 8, 745. 52 

Mining and developing expenses $2.21 per ton. 
Milling expenses.............. . 67 
Concentrating expenses (in-

cluding tJ.·ansportation to rail-
way). . . . . . . . . . . .. . . . . . . . . . 53 

Water-supply expenses. . . . . . . . O!J 
Aasay-office expenses.. . . . . . . . . 05 
Cyaniding expenses. . . . . . . . . . . 88 
General expenses....... . . . .. . . 33 
Taxes !l.lld Insura.nce. . . . . . . . . . . 27 

Total expense.......... 5. 03 

855,953.49 
$343,0G5. !Jl 
104,403.!15 

81,970.12 
14,641.80 
7,237.(]!) 

137,013.81 
51,855.17 
41,208.01 

781,3!JG.46 

Profit................... . ........ . ............... 74,557.03 

Tho Gold Run Placer Co. operated from June tlu·ough December a 
smn.ll mill equipped with thickeners and Wilfley tables, on tailing 
cruTied by San Miguel River, with product of silver-gold concentrate. 

Iron Springs (Ames and Ophir) district._:_The Iron Springs district 
produced 724 tons of ore, carrying $1,227 in gold, 34,750 o1mces of 
silver, 14,989 potmds of copper, and 393,527 potmds of lead, with a 
total value of $63,792, as compared with $88,733 in 1918. Several 
hundred tons of lead-silver oXIdized ore was shipped from the Car
bonero, the most productive mine in the district. Small shipments 
of lead sulphide ore were made from the Carribeau and San Bernardo. 
The Vo.lley View Leasing & Minin_g Co. retimbered the 1,500-foot 
adit on the San Bernardo and in October, began the erection of o. 
100-ton wo.ter-concentration oil-flotation mill. Small lots of copper 
sulphide ore were shipped from the Crown Point and Santa Cruz 
mines. The Matterhorn Mining & Milling Co., working from tho 
Butterfly aclit from April tlu·ough December, did repair work o.nd 

(]4509°-M R 1919-PT 1--50 
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prospecting: for ore and. ma~e repairs on the Butter.fly-Tonible 
n.malgama twn-concen tra ti<?n rmll. . . 

The Summit Metnl Mmes Corpor~t10~ began m 9ctob~r the 
remodeling of the Suffolk 100-ton cyamdatwn-concentratwn mill and 
the reopening of the 1,000-foot adit. 

SUMMIT COUNTY. 

11Iine production in Summ·it County, Colo., in 1918 and 1919. 

Ntun- Gold. 

Year. t;;,~0~ 1 
Ore. Bilvcr.a Copper. Lead. Zinc. 

'l'otal 
value. 

~~~i~~~ Placer. Deep. 
-----1--- -------------------1-----1---

Sllort Fine 
tons. ounces. Pounds. Pounds. Pou11ds. 

1918... .. .. . . . . . 36 58 185 S.J31 023 $36 116 117,326 13,206 777,338 15,600,264 $2,071,278 

1919~~~~~;~~~~~-~ 17;567 4~1:540 

1

11:351 87,676 6,0811 446,·1D1 4,047,096

1 

S!H,322 

1010.. .. . . -3 -40,613 +33, 517 -24,765 -20,650 -7,120 -330,847 -11,649,163 -1,176,956 

a Includes placer production. 

There was a heavy decrease in deep-mine p~·oduction of nll metals, 
and particulm·ly of zinc, in Summit Qounty m 1919. ,Dredges ll.lld 
other placer operations, however, pelded $464,540 m gold and 
5,942 ounces of silver, vnlued at $6,655, a .totnl. of $471,195, ns 
against $431,023 in gold and ?,353. o~ce:' of stlver I:t;l 1918. 

The princiP,nl placer-produ~mg clistnc~ m Colorado Is near Br.ec~en
ridge, Sun:u;mt Cotm~y. This cmmty Is nlso one of the prme1pnl 
zinc-proclucmg counties. . . . . 

Breckenridge district.-1'J?.e B~ec~enndge . clistnct mcludes . the 
Bevan, Jl..fim1esota, n.nd Umon districts and mcludes all the IJ?nes 
(near Breckemidge) on French Gulch and on Blue and Swan nvers 
and all producing placers in the county. The vnlue of the totnl 
output o! gold, silver, copper, lead, and zinc from both_ deep and 
placer Imnes was $809,912, or 91 per cent of the county peld, but a 
decrease for 1919 of $1,116,72~. . . . 

The W ellinrrton mine contmued to be ~he prmcipnl prodl!-clll~ 
property in the district: Ef:Lrly in 1919 this companY. found ~~eh 
without a market for Its zmc concentrate, but contmued rmlling 
operations for a few months, storing its conce~trate. Then for a 
period only development work was done at the rmn.e. In September 
shipment of the stored concentrate began, and m December the 
force of men at the mine was increased, but the number w~ not 
equnl to that employed in January . to M~ch. ~he Wellington 
mills include a 115-ton wet-concentrat10n rmll, making a lead con
centrate, zinc-iron middling, and a silicf:L ta~ing, an~ a 90-t~n mag
netic separator for treatment of the rmddlmg, makmg a zmc con-
centmte and an iron tailing. . . 

Several co.rs of silver ox.1dizecl ore were shipped to smelters from 
the Brooks-Snyder mine. Lead oxidized ore was shipped from the 
Co.rbono.te Iron Mask June Bug, Price, and Sunnys1de. A ern: of 
silver oxidized ore w:U, shipped fl·om the Quandary. Queen .nl!-lle· 
From the Stu.ndu.rd dump severu.l h\wdred tons of silnr OXldi~ed 
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ore was shipped. A car of silver ore was shipped by lessees from the 
Minnie B mine, on Mount Guyot. 

.The Roynl Tiger Mining Co. employed n. lal'O'e force of men 
throughout the year on extensive development wo~·k including the 
building of a 50-:ton table and jig-concentration oil-flotation mill. 

For the fu:st SlX months of th~ year de-yelopment work was done 
at the· Ln.urmm (Blue Flag) rmne. Dm~ the last :live months 
two men were employed in reopening the Warriors Mark mine, idle 
for yem'S. 

Five dredges were in operation, all operated by electricity. The 
Powder River Gold Dredgmg Co.'s dredge (new in 1918) was operated 
on the B. & L. and other p1acer claims from January 1 to October 
31, when it was tmned over to the Blue River Dredging Co. which 
OJ?erated.it the rem~der of the year. This dredge hus 70 buckets 
of 8 cub1c feet capacity each: The Fren<;-h Gulch Dredging Co.'s 
dredge of 80 buckets of 5 cubw feet capamty was operated for 249 
days. The annunl report of the Tonopnll Placers Co. (subsidiai'Y 
of the To~opn.h Mini.ri.g Co. of N evacla) says ~f its three dredges, 
two of which have each 84 buckets of 9 cub1c feet capacity and 
one 84 buckets of 5!- cubic feet capacity. 

Dredge No. 1 has been operating durin~t t~e year on the Magnum ~onum placer. 
T!1<: tracks of f.!!e Color~do & S~uth~m .ttru.lroad ext.end<:d over t~s gr,ound and 
dn'lded the clann. While dredgmg m a southerly dll'ection on tins clatm, it was 
found necesaary that a strip of land, containing a dredgcable area of 28.2 acres on bed 
rock would ho.ve to. be p~ed by in order t~ give supic;ient lo.teral support to the 
roo.dbed to prevent 1t co.VIng. To remedy this, negotmt10ns were opened with the 
!'ailroad company and the United States Railroad Adm.inistmtion, which resulted ·. 
m removing the roo.dbed to a new location at the extreme weatem limits of the placer 
boundaries. This was accomplished at a cost of $12,476.04, which was paid by the 
Placers Co. This transfer of the raill'oad tracks to the new right of way renders avail
able for dredging an area of 32 acres. 

The No. 2 dredge was operating dw·ing all the year upon ti1e ground of the Farn
comb Hill Gold Dredging Co. This ground proved to be of such low value ti1at the 
dredging in it w~ u~p~·ofitable. It was finally de<;ided to suspend ti1e operation 
of the dredge until drilling could be done to determme the proper comse to pursue 
in the future. The dredge was closed down about the middle of December. 

The No. 3 dredge was in continuous operation since April upon ground that had 
been. left by o~her clredg~ng op<:mti.ons _some years ago. 0~ resuming the operations 
of ilus dredge m ti1e commg sprmg 1t w1ll be necesaary to dig a narrow strip of ground 
between two lots of tailings left in the previous dredging. 

Comparative balance sheet of 'l'onopah Placers Co. for yea1' ending Decembe1· 31, 1919 . 

Dec. 31, 1018. Dec. 31, 1910. Iucrcaso. Deereaso. 

.Assets: 
Property... . ............................. $883,280.73 $771,317.50 .............. S111,003.23 
Dredges............................ . ..... 101,881.48 308,104.10 $116,222. 71 , . . . .. . . . 
Materialandsu~pllos.......... .. ... . ..... 90,680.17 84,5~.31 .............. 15,00·1.'86 
Victory loan (li erty) bonds.............. . . . . . .. . . . .. . .. 5, 000.00 5, 000. 00 ... . ......... . 
Accou!'ts receivable...................... 18,640.00 13,885. !J6 • •• ..... ••• • •• 1, 754.94 
P~a1d insurance and tnxes.............. I, 981.00 2, 627.14 645.24 ............. . 
c . . . . . . . .. . .. . .. . . . . . . .. . . . . . . . . . . . . . . 32,635.07 48,202.07 15,056. 10 ............ .. 

1--~---1---~--1:--~---~~~ 
1, 228,110.15 1, 233,821.17 5,711.02 ... . ....... , .. 

Liabilities: 
Capitalstock............................. 1,000,000. 00 1,000,000.00 ........................... . 
Notes outstanding........................ 50,000.00 50,000.00 
~ccountspa~nble............ . ........... 01,701.46 78,010.71 :::::::::::::: ... ,.i:i;lioo.'75 

axes paloab e...................... . ..... 373. 92 .. • .... .. . .. . . . . • . . .. . . . . . . . . 3TJ. 02 
Reserve or insurance.. . . .. . . . . . . . .. . .. . . 250. 62 514. 47 263. 85 .......... . . .. 
Surplus..................... . ............ 79,784.15 09,205.90 19,511.84 ............. . 

1--~---1---~--1--~---1~~~ 
1,228,110.15 1,233,821.17 5, 711.02 ............. . 
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l(erber Creek (Bona’nsa) distmet.—There was an appreciable in
crease in the production of the Kerber Creek district in 1920. Sev
eral cars of lead-copper-silver ore were shipped from the Antoro
mine. Under the title of the Aiitoro IVlines Co., several groups of
claims were taken under bond arid lease, preliminary surveys were
made, and development work was done. From the Cocomongo mine
a large quantity of ore was sent to the Bonanza 50-ton gravity-
concentration and oil-flotation mill, the product being lead-copper-
silver concentrate. In addition several hundred tons of copper-
silver ore was shipped directly to smelters. At the Eagle mine,
opened by a 450-foot vertical shaft and 2,000 feet of drifts, several
thousand tons of ore was stoped and, with the addition of several
thousand tons from the dump, was milled in the 50-ton oil-flotation
mill on the property. The concentration ratio was high, but the re
sulting concentrate carried a high content of silver. Development
for examination of the Liberty mine resulted in the shipment of
several cars of mixed oxide and suiphide ore carrying silver. No
ore was mined at the Rawley mine, which has remained idle for
several years since the completion of an adit 6,235 feet long that
cut the vein at 1,200 feet in depth and exposed an ore body upon
which some drifting has been done.

SAN JUAN COUNTY.

The production of San Juan County for 1920 was the lagest in
gross value in the history of the county.

Animas district.—The Animas district (including the mines in the
vicinity of Silverton and south and east of Animas River from Sil-.
verton to Middleton) did not equal its record for 1919. The largest
operation was that of the Southwestern Leasing Co. on the Iowa-
Gold Tiger group and gravity-concentration and oil-flotation mill,
to which was sent a large quantity of milling ore that yielded a very
good grade of lead concentrate carrying gold and silver. Two other
important operations were the Dives and the Highland Mary, from
which were shipped appreciable quantities of lead ore assaying well
in silver. Lessees on the Silver Lake mines extracted several hun-
died tons of lead-silver ore. Other producing mines were the Cham-
pion No. 1, Colombo, Emerald, Fredericka, Hercules, Little Nation
and San Juan Queen.

Eureka distriet.—The Eureka district (north of Silverton, inlud-. ‘fing Chattanooga, Animas Forks, Eureka, and Red Mountain) made
a greatly increasec output. The Sunnyside Co. operated continu-
ously its 500-ton gravity-concentration and selective-flotation mill,
producing a high-grade lead concentrate carrying marketable quanti
ties of gold, silver, and copper and a comparatively high-grade zinc
concentrate carrying appreciable quantities of lead, copper, silc-
and gold. A comparatively large quantity of gold ore was
the Gold King 80-stamp amalgamation and gravity-concfiitration
mill and yielded gold bullion and gold concentrates. A car of copper
ore carying silver and gold wasshipped from the Early Bird dis- ifcovery. Two cars of chalcopyrite-pyrite ore carrying silver and gold
were shipped from the 1-lenrietta mine, near Red Mountain.

lee La/ce Basin district.—Several cars of lead-silver-gold ore were
shipped from the Bandora mine by lessees.

SAN MIGUEL COUNTY.

Iron Springs (Ames and Op/iir) district.—The Iron Springs dis

trict in 1920 produced 2,788 tons of ore, carrying $1,906 in gold, 32,111

ounces of silver, 12,082 pounds of copper, and 278,500 pounds of

lead, with a total value of $61,410, as compared with $63,792 in 1919.

Several hundred tons of lead-silver suiphicle ore was shipped to

Durango from the Carbonero mine. The ore from this mine also

carries some zinc. The Valley View Co. completed its 100-ton Grav

ity concentration and oil-flotation mill at the San Bernardo property

and started milling operations during the last months of the year,

shipping several hundred tons of silver concentrate. The Matter-

horn Mining & Milling Co. took an option on the mine and mill of

the Butterfly-Terrible property and shipped one car of lead-copper

ore to the Durango smelter. One car of lead-silver ore was shipped

by lessees from material sorted from the dump of the Silver Bell

property. Shipments of crude ore to Durango were also made from

the Crown Point, Favorite, and Santa Cruz properties.
Upper San. Miguel dirtniet.—The Upper San Miguel district pro

duced 371,381 tons of ore, carrying $1,338,320 in gold, 1,032,556
ounces of silver, 936,614 pounds of copper, 7,293,375 pounds of lead,

and 175,617 pounds of zinc and having a total value of $3,233,838,

as compared wih $3,887,094 in 1919.
The Belmont-Wagner Mining Co., operating the Alta and St.

Louis mines, with a main adit of 4,000 feet and 4 miles of drifts,

ran its 300-ton oil-flotation mill (followed by table concentration)
from January to April and in September and October on crude

ore from the mine and some tailings from previous operations, ship

ping lead-silver-gold concentrates. The ore from this property is

both oxidized and suiphide; oxidized ores persist even in the lowest

workings.
The Cimarron 40-stamp tableconcentration mill was operated for

a short period, with shipments of gold concentrate.
The complex lead-zinc suiphide ore of the Black Bear mine was

treated in the Simiggler Union mill with two products, a lead-copper-
silver-gold concentrate sold to the Duraugo smelter and a. zinc-lead-
silver-gold concentrate sold to the River smelter, at Florence.

The Liberty Bell 500-ton concentrationcyanidatio mill was not

in operation for four months. In September the cyanide treatment

was discontinued, and for the rest of the year concentration only

was applied to the ore, the reserves of which were seen to be small.

The Smuggler Union 60-stamp 650-ton amalgamatiofl-conceflt
m mill treated approximately the same tonnage from the Smuggler

-, inion proper as in 1919, and also treated ore from the Black Bear
mine, in San Miguel County, and the Humboldt mine, in Ouray
County. Lessees working on the upper levels of the Smuggler
Union also contributed to the output by operating the 30-ton Barbara

mill, equ tpped with a ball mill, Huntington mill, and tables, with

product of amalgam bullion and gold-silver concentrate.
The Tomboy new 600-ton oil-flotation plant was put into full use

in January, but during the first six months of the year, except in

March, the operation showed financial losses, due principally to the

difficulties of starting a new plant and the adjustment of the treat

ment of the varied ores.
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The annual report of the Tomboy Gold Mines Co. (Ltd.), dated
London, December 4, 1920, for the year ended June 30, 1920, but
including the report of the manager, dated New York, October 20,
1920, continues as follows:

The failure of the plant to produce a merchantable zinc product, which was
one of the objects of its installation, accentuated these difficulties, and it was
the treatment of much larger quantities of zinc ore, in pursuit of this object,
that caused the serious losses in May and June. The endeavor to produce a
profitable zinc concentrate has, at least for the present, been abandoned, and
the plant is now working satisfactorily and has made continuous profits since
July 1.

During the year 55,007 tons of ore were drawn from the Argentine mine,
leaving 301,5S6 tons in reserve, of which 132,346 tons are broken in the stopes
and ready to be drawn; 90,458 tons of ore * was drawn from the
workings of the Montana group, leaving an estimated reserve of 586,658 tons,
of which 189,136 tons are still unbroken.

Revenue and expenditure, Tom5oy mIne, June 30, 1919, to Jwae 30, 1920.

140,006 dry tons ore milled, yielding amalgam bullion
worth $107, 919.72

Concentrates worth 672, 735. 18
Cyanide bullion worth 28, 046. 97
Cyanide slag worth 2, 687. 68

811, 989. 55
Sundry profits—boarding house, rents, etc 4,205. 29

816, 194. 84
Per ton.

Mining and developing expenses $2. 96
Milling expenses . 68
Concentrating expenses (includ

ing transportation to rail
way)

Water-supply expenses
Assay-office expenses
Cyaniding expenses
00-mill clean-up expenses
General expenses
Taxes and insurance

• 70 110, 773. 10
• 20 29, 719. 71
• 05 7, 552. 79
• 11 15, 270. 07
.01 861.75
.49 71,502.03
• 33 48, 724. 14

Total expense 5. 59

Profit

During the period under review the operations in mining and treatment of
ore from the property have been handicapped by the change from the former
method of reduction to that of oil flotation. This change led to the shutdown
of the cyanide plant in July, 1919, for tile purpose of remodeling it to suit the
new system, also the abandonment of the 60-stamp mill early in December,
1919. As a result, both the tonnage of ore treated and the values recovered
suffered severely, and this, added to the present high cost of construction and
operation, put an undue strain on the company’s resources.

The new flotation plant, erected to treat 15,000 tons of ore monthly, was
able during the month of September, 1920, to handle 17,432 tons. It is a very
efficient installation anti the elasticity of its capacity is an important matter,
as advantage can he taken of the periods when water is plentiful to treat
the maximum tonnage.

The system of shrinkage stopes, adopted in mining the Argentine ore, was
so economical and resulted so well, that the late management was induced
to apply it in the Montana mine but owing to the softer walls in the Montana
vein, it is found that ore stoped in this method, after long exposure, became
vitiated by waste rock from the walls. It has therefore been decided to

apply this system only where local conditions warrant, and generally waste-

filled stopes or other methods will be adopted. This change, though more ex

pensive, will result in cleaner ore going to the mill.
Since the connection was made between the surface workings of the Sidney

and the Ophir level, ‘nothing has been done to develop either the Sidney vein

or the extension north cf the Montann vein. No records are available as to

former Sidney operations, but it is known that ore of a good grade was met

with, and development of this section is contemplated, as soon as labor is

available.

iYitt dOtYNt

Dredge No. 1 has continued operating during the year on the Magnum Bonum

placer. This dredge handled 1,340,876 cubic yards of material during the year,

giving a total production of $109,122, or an average value of 12.6 cents per

yard with a net operating profit of $06,280. or 5 cents per cubic yard. In con

formity with the annual custom, this dredge will be closed down the first of

February, so that the necessary repairs can be made upon it for the con.Ting

season. It is probable that this dreclge will have about four or five years’

more operations. During the past year the company acquired a parcel of the

Magnum Bonum placer and the Rankin placer, adding about 27 acres of avail

able dredging ground for this dredge. For the coming year the ground ahead

of No. 1 dredge should average about the same as 1920, but the operatiolls of

this iredge will be obliged to carry all the overhead charges formerly distrib

utecl over the three dredges.
As stated in the annual report for the year 1919, the operation of No. 2

dredge was suspended in December of that year and has continued to be closed

down during all the year 1920. Owing to the location of this dredge, it could

not be utilized unless it was dismantled and transported to another part of the

property. The cost of the necessary repairs to put it in proper working condi

tion, together with dismantling and moving it, would be too large to make it

advisable to do o. Therefore the dredge should be dismantled and such parts

$132, 556. 71
08, 894. 16

There were increases in deep-nurie production of gold, silver, lead,
and zinc in Summit County in 1920. Dredges and other placer
operations yielded $374,882 in gold and 4,811 ounces of silver, as
compared with $464,540 in gold and 5,942 ounces of silver in 1919.

Breclcenridge distict.—The value of the total output of Brecken
ridge district from both deep and placer mines was $1,141,194, or
92 per cent of the county yield.

The Wellington mine continued to be the principal producing
mine in the district. The Welhngon mine has two mills, one a
115-ton wet-concentration mill, making a lead concentrate, zinc-iron
middling and silica tailing, and a 90-ton magnetic separator for
treatment of the middling, making a Zinc concentrate and an iron
tailing. These two mills were operated nearly at capacity in 1920,
and a large quantity of ziflc concentrate was shipped. Several hun-.
di’ed tons of crude pyritic ore was idso shipped during the year for
its sulphur content.

Other producing mines were the Brooks-Snyder, Dunkin, Iron
Mask-Etta, Germania, Jessie, Minnie B., Missouri, Price, Quandary
Queen, I. X. L. (Royal Tiger Co.), and Standard.

Four dredges were in operation during the year. The Blue River
Placer Mining Co.’s dredge of 70 buckets of 8 cubic feet capacity
each was operated on the B. & L. and other placer claims. Th
French Gulch Dredging Co.’s dredge of 80 buckets of 5 cubic feet
capacity each was operated from April 20 to September 29. The
annual report of the Tonopah Placers Co. (subsidiary of the Ton
opah Mining Co. of Nevada) reports only two of its three dredges in
operation in 1920, as follows:815,855.06

339. 78
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SAN MIGUEL COUNTY.

San Miguel County’s record in 1921, as compared with 1920, showed
a very material increase in quantity of ore treated and in gross value
of recovered metals.

Iron Springs (Ames and Opliir) district.—The Iron Springs district
in 1921 produced 14,809 tons of ore, carrying $7,717 in gold, 157,668
ounces of silver, 61,837 pounds of copper, and 1,101,979 pounds of
lead, with a total value of $222,951, as compared with $61,410 in 1920.
The San Bernardo mine, reopened and equippec with a concentration
flotation mill in 1920 by the Valley View Mining & Leasing Co., was
the most important producer in 1921, with a product of several
thousand tons of lead-silver concentrates. The Matterhorn Mining
& Milling Co. added a 6-cell flotation machine, settling tanks, and
Wilfley tables to the Butterfly-Terrible 30-stamp concentration mill,
which was operated 141 days on ore from the Butterfly-Terrible
mine, adjoining the Matterhorn mine. This company received title
deed to the Butterfly-Terrible property in 1921. The Suffolk 20-
stamp amalgamation, gravity-concentration, and oil-flotation mill
was operated intermittently in 1921 by the Summit Metal Mines
Corporation, which did 150 feet of drifting and some stoping on its
group of mines. Lessees operated the Carbonero mine 361 days and
shipped several hundred tons of lead-silver ore to Duranoo and
Leadville. Smelting ore was also shipped from the American ‘rench
man, Favorite, New Dominion, Shamus O’Brien, and Silver Bell
mines.

Upper San .1iiguel clistrict.—The upper San Miguel district pro
duced 440,472 tons of ore, carrying $1,461,103 in gold, 1,619,295
ounces of silver, 859,736 pounds of copper, and 7,334,265 pounds of
lead, having a total value of $3,521,346, as compared with $3,233,838
in 1920.

The Belmont-Wagner Mining Co., operating the Alta and St.
Louis mines, drove the Black Hawk Tunnel (the new lower adit)
922 feet from January to June, and from October to December,
inclusive. The mine openinos were cleaned and retimbered, and
ore was mined from July to tie end of the year. The 200-ton table
concentration and oil-flotation mill was operated on crude ore from
the mine and some tailings from previous operations from July 10
to December 31.

The Liberty Bell Gold Mining Co. operated its mine and 80-stamp
500-ton concentration-cyanidation mill in a final clean-up until
August, 1921, when operations were discontinued and the company
dissolved and went into liquidation. This company’s mine has been
in almost continuous operation since 1898.

The Smuggler Union 60-stamp (plus one Allis Chalmers ball mill)
amalgamation-concentration mill was operated 362 days on ore
from the Smuggler Union mine (San Miouel County), and the
Humboldt mine (Ouray County), eonnectec mines, both operated
from the San Miguel County side by adits and connected by aerial
tram with the mill at Pandora, above the town of Telluride. To
this mill was added in 1921 a new concrete and steel 850-ton oil-
flotation plant, in a separate building, to replace the flotation plant
destroyed by fire in June, 1920, with a resultant increase in quantity
of ore milled in 1921 as compared with 1920.

The Tomboy new (in 1920) 600-ton table-concentration and oil-.
flotation mill, to which some amalgamation machinery was added
and used in 1921, was operated continuously with an increased
quantity of ore milled in the calendar year 1921 compared with the
calendar year 1920.

The annual report of the Tomboy Gold Mines Co. (Ltd.), dated
London, December 8, 1921, for the year ending June 30, 1921, con
tiumng the report of the manager, dated Telluride, September 1,
1921, says:

During the year 197,557 dry tons of ore were put through the mill, which was an
increase of 51,491 tons as compared to the previous year. In addition to this 197,557
tons of ore milled, 6,250 tons of waste rock were sorted out of the total tonnage hauled
from the nune since February, 1921.

No development work of any itind was performed in the Argentine during the past
year, operations being confined to stoping and the removal of upper level floor
pillars.

During the year 81,808 dry tons of ore were drawn from the Argentine, or 41.41 per

cent of the total tonnage milled.
Estimating as closely as is to-day possible, the Argentine ore reserves consist of a

total 285,000 tons, 175,000 tons of which are still unbroken. Of the total 285,000 tons,

75,000 tons of broken ore and 120,000 tons unbroken ore are below the 1,750-foot level,

and this lower part of the mine is now being used for the storing of water to assure a

constant ample supply for milling purposes during the season of the year when no sur

face water is available.
The Argentine should be able to supply easily the same proportion of ore to mill

for another year, from above 1,750-foot level, as has been drawn during the past year.
Development done in the Montana mine for the year totalled 1,587.6 feet, and

consisted of 787.2 feet of drifting, 783.6 feet of raises and 16.8 feet of crosscutting.

The bulk of this work was done on the Virginius vein, as only 57 feet of drifting and

79.8 feet of raising was doue on the Montana vein.
The Virginius ore shoot, with what little development has been done to date, is the

most promising portion of the mine. Because of the great distance of this work from

fresh air the present development is rather slow, but connection tl’m.rougb to the sur

face should be completed by the first of the year and then extensive developments

can be prosecuted diligently. If this ore body develops as well as we hope for, the

complete exhaustion of the Argentine will not be felt.
The estimated ore reserves of the Montana mine consist of 384,00Q tons broken and

180,000 tons unbroken. Of this total of 564,000 tons, 480,000 tons are above 1,750-foot

level.
The estimated and assiued ore reserves in the Virginius total 39,000 tons, of which

9,000 tons are broken.
The total ore reserves in all three mines amount to 888,000 tons, of which 503,000

tons are already broken.
The Montana produced 105,298 dry tons of ore, or 53.3 per cent of the total milled

duming the past year, and the Virginius produced 10,451 dry tons, or 5.29 per cent of

the total.
Development will soon be under way in drifting north on the Montana level of the

Montana to explore the vast territory on this level and above and lying between the

present face of the old Montana drift and the Sydney vein.
The new plant on the whole seems to be doing just about as good worn as can be

hoped for. While the extractions are not all up to what you were led to expect from

the preliminary work, it must be borne in mind that shortly after the plant commence4

to operate a decided change took place in the grade and character of the ore, and this

undoubtedly accounts for the difference between expectations and realizations.
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. f~tl~kc~ g
1
i8t?iat.-From ~he Eureka district, nol'th of Silverton 

me uc uw 1 Ialtanooga, A~umas Forks, Eureka, and Tied Mountain' 
o;ne sma ot o·· ore was slnpped fi·om the Early Bird mine, and lead~ 
zmc con~entrate and lead concentrate stored from 1920 . t' 
were shiPI) 1 f tl S . ' opel a IOns, 

1 ec rom 1e nnnys1de mill. Com).:>aratively little de-
ve. opmen~ wor~ was done .at the Smmyside mme, and the 500-ton 
n;ull remamed Idle. Su~phes were sent up late m· 1922 · t' · 
tioll Of t . · · . . . , 1n an lCli)a-ac IVe mmmg anc millmg early m 1923. 

SAN MIGUEL COUNTY. 

b {~1e mines in ~an Migt~el County produced less ore than in 1921 
. u. 1ere was an mcrease I~ metals contained in ore and concentrat~ 

bhJ11fed. from I t~lel ~ou;ntY;_ mcluding the production from the Hum-
1\~· c Ilm~Ile, w uc 1 IS 111 Uuray County but is worked from the San :J..Yf,Ue SIC e. 

r:on SP_?'inr;s district (Ophir) .-Eighteen mines in th I 
Sprmgs chstriCt produced 17,519 tons of ore carryinO' $6 ~06 r~n gold, 88,192 ounce~ of silver, 38,007 pounds of' copper ~nd 481 2~~ 
E~~~~l~1 ofn l~~~l Wl¥1 aVtotlall vVal~le of ~1.26,598, as co~npared ~ith 
h l ' "' · 1e a ey 1ew Mmmg & Leasino· Co I · h 

ac a bond and lease on the San Bernardo mine ~ontt? l., w uc 
tion of the 100 t 't , muec opera-
b 'It . 192 T-lon gmvi y-concentration and oil-flotation mill 

m m 0: 1e pro.duct was lead-silver concentrate. Lessee~ 
on the ~dn ~em of the Silver Bell mine, entered thrmwh the Silver 
Bell ad~t, Imn~d from a narrow streak and hand cobbed seveml cars 
Lf rel~,[Yely ~1~~-grade silver ore. After a long idleness the Ophir 
1 ~0f I l~is B I rals 9o. decided to mine the ores above the sixth 
~' e on . 1e ut er vem of the Silver Bell mine. Of the old 50-

s a:J?p mill (1,090 pounds each) 20 stamps were supplied with . 
wl~ICh after bemg crushed went to Brown flotati l . Ole, 
W1lfl.ey table f 'I t l 01. on mac unes, a 

I I . d' . f!lr. PI o ' anc IVer filters. The ore first mined 
a sn. P .U e m Sl ICeous gangue, with 20 per cent gossan material 
cbnsistmg of. red and yellow iron oxides, was not successfully 'ame;I
~f ~~~to notitwn, ~0 that ore was thereafter mined from the mill level 

1e ut er ad1t, 800 .feet lower, where no oxidation has occurred 
The product of the n11ll ~as a lead-silver-gold concentrate Th~ 
Matterhorn (Bntter~y-Ternble) concentration-flotation mill ~as not 
detated, and. the mme was operated only 72 days by lessees. At the 
f a\ on~ro mme. nearly all the year was spent in repairino· a 650-
oo rmse, startmg n~w levels, and repairinO' lower worki~ ~s but 

several cars of lead-s1lver ore were ship1)ect S1nnll ·l · g t' .e 
ore were n 1 f tl C 'b · ,. s 11p1nen s OL D , . 1p e rom re arn eau, Crown Point Deadwood New 
J!nmwn~ ar~on~, Santa Cruz, and Shamus O'Brien. ' 

ondytce dutrwt.-Two small lots of co . 'I 
shi~ped :fro~ the I~lo~dyke district near Cedalper-si ver ore were 

lllo~mt Wzlson clzstnct.-A car of silver ore was 1 · d f 
Moody mine, in ~he Mount "Wilson district. , s uppe rom the 
, Upf~r San _1Jh{/u,el district (TellAwide).-Five mines in the U 
~an .&~guel chstnct produced 380,299 tons of ore carrying $1 D7fb:~ 
m go d, 1,557,051 ounces o£ silver 634 845 'pounds of 'co ' 
and 6,579,636 J?Otmds of lead, with' a tdtal value o£ $3 o7B~7~' 
as compared w1th $3,521,346 in 1921 and with $3,233,838 in l92o: 
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The Belmont-Wagner Mining Co.,5 operating the Alta mines, sent 
twice the quantity of ore treated in 1921 to its 150-ton gravity-con
centration and oil-flotation mill and produced more than twice the 
quantity of concentrate, which contained gold, silver, and lead. The 
development work at the mine amounted to 2,904 feet. In removing 
the machinery from the Liberty Bell mill, which had been closed in 
1921 after many years of successful operation, some bullion and 
smelting material was marketed. The Smuggler Union mine and 
mills were operated 361 days. The mills of this company, which 
are also used to mill ore from the Humboldt mine in Ouray County, 
consist of the old 60-stamp amalgamation-concentration niill and a 
new concrete and steel 850-ton flotation plant. This new plant was 
completed in 1921 to 1·eplace the wooden structUTe destroyed by fire 
jn June, 1920, and has floor space and head room sufficient for the 
installation of additional flotation cells to handle the large quantity 
of complex ore b~ocked .out at the Black Bear mine, w?-ich is being 
held until the completiOn of the Coolbaugh sulphatmg plant at 
Durango, for which grotmd was broken in August, 1922. Lessees on 
some of the upper old workings of the Smuggler Union marketed 
gold-silver bullion. The Tomooy Co. continued to operate steadily 
its 600-ton gravity-concentration and selective-flotation mill ( orig].
nally a cyanidation plant built in 1914; overhauled, enlarged, and 
changed to a concentration -flotation mill in 1919). The rough 
concentrate :from the Wilfley tables wa'S put through a bath of quick
silver in a small slowly Tevolving table mill, a reversal of the orcli
nary stamp-mill practice. The annual report o£ the Tomboy Gold 
Mines Co. (Ltd.) :for the year ending June 30, 1922, containing the 
report of the manager dated September 14, 1922, says: 

During the year 243,610 tons of material were hauled from the mines to· the 
mill. ll'rom this total 16,533 tons of waste were sorted out ahead of the crusher 
and put over the dump. .A. further 16,248 tons were deducted for moisture con
tent, and the bin storage was low by 174 tons ou June 30. The net result for 
the year was therefore 211,003 d1:y tons of ore milled, or an increase over the 
previous year of 13,446 dry tons. 

No development work of any kind was performed in the Argentine group 
!luring the year, operations still being confined to the drawing down of ore 
from and clearing out of the old upper level stopes, the stoping of a few re· 
maining blocks Qf ore, and the breaking down of upper level floor pillars. 
l'ractico.lly all hand tramming has been eliminated by the numerous ore passes 
holed through floor pillars, and the old workings are now ab~ndoned down to 
the 1,500 foot level. Where several large blocks were left in place long ago 
because of the low grade of the ore exposed, it is planned to later drive into 
these blocks to determine whether or not the low grade now exposed is only 
local and temporary. .At the present time this can not be done without mixing 
waste with the ore below. 

During the past year 83,805 wet tons were drawn from the .Argentine group, 
or 84 per cent of the total tonnage sent to the mill. 

The estimated .Argentine ore reserves consist of 38,083 tons of broken and 
21,785 tons of unbroken ore above 1,750-foot level, 74,062 tons broken and 
121,393 tons of unbr<Jken ore below 1,750-foot level-a total of 112,145 tons 
broken ore and 143,178 tons of unbroken ore, or a grand total of 255,323 tons. 

The total Argentine ore readily available at any time totals only 59,868 
tons, but this figure is taken from the estimate, whicll assumes certain portions 
of inaccessible stopes to be practically empty. This same assumption bas been 
made several times before, and the stopes later proved to contain much more 
ore than was assumed. This condition can not be relied upon to continue 
much longer, yet it is possible and even probable that the Argentine will con-

• The annual report of the Tonopah Belmont Development Co. of Nevada reports invest
ment in the Belmont-Wagne1· Mining Co. as ;896,900.54 (Eng. and Min. Jour.-Press, 
Apr. 19, 1923, p. 913). · 
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tinue to deliver its pre e t 
1,750-foot level. s n percentage of ore for still another .year, from above 

The future drawing and minin of 
done during the periods when fil ore·it'om below 1,750-foot level can only be 
~ere for use in milling during thee d';or ngs are free from the water stored 
lS of low grade and will hnve to be ~·flealsonit~f the year. Moreover, this ore 
stand the extra cost of tramming and hr .e~ . w 1 bettet· ore from elsewhere to 

Development driving in the Mon °1~ mg to the 1,750-foot level. 
and consisted of 572 feet of drifti~'ln\~~ne for the year totaled only 926 feet 
raising. This does not include tl g, eet of crosscutting, and 283 feet of 
in the hanging wall of the l\lont~~~eatd-woric drifting, crosscutting, and raising 
slopes and blast it down for drawings opes o reach ore that is hung up in the 

The estimated ore reserves · tl. M 
broken and 123,630 tons of unr~·oi-le , ?ntana mine consist of 291,962 tons 
broken and 58,399 tons unbroken ~en ore abo~·e 1,750-foot level, 26,513 tons 
tons broken and 182,029 tons unb/~ e bel?w 1: 7o0-foot level-a total of 318,475 . 

During the year 150 038 to 0 ~n °1 ~· 01
• a gmnd total of 500,504 tons. 

per cent of the tonnag~ sent t~\~~~ ;:;1~1 were drnWI! from the Montana, or 61.58 
The total of 84,912 tons of ore b I . 1 75 

any time, but not without endau e ow ' 0-foot level could be taken out at 
best remain where it is until ~11 ~~11f 1•7?0-f~ot level. Tb~refore, this ore had 
cleaned out and abandoned Moreov~~P:~ !ln~binside parts of the Montanu are 
below 1,750 feet is of lowe{· gmde and.'wmm t e case of the Argentine, this ore 
have to be trammed and hoisted. cos more to remove becuuse it will 

Development drivin..,. in th Vi. 1 . • 
~onsisted of 1,361 feet "'of drif~ing ~5 1~ust f~r ~he yeu~· totaled 1,956 feet and 
mg. The long No. 26 Manway, r . ee 'I~- crosscuttmg, and 560 feet of ruis
through to the surface the earl u~se, _ c nven muinly for ventilation, holecl 
is possible to do considerable stK part of last February, and since that time it 
to raise the grade of the regula/> ~fn:~~:.end some of this tonnage to the mill 

9,767 tons of ore were drawn fro th y · . 
cent of the total tonnage to mill. m e rrgmius during the year, or 4.02 per 

The estimated Virgiuius ore reserve i 
34,235 tons of unbroken ore or a total soi~~s9~~ oll2,689 tons of broken ore and 

The total ore reserves i~ all three mine ' - ons. 
443,309 tons are already broken. s amount to 802,751 tons, of which 

Some slight progress has bee d t 
and further amalgamation has b~e~~oe ~w~rdt_better extractions in the mill, . 

Mr. J. '1'. Terry., jr. whose iunc pl~c rcable. . 
use here, after some e~tensive r~~.~~o~·~ll.~vgr~cess oflselecth:e flotation is in 
work but without success. r • came 1ere to rmprove om· mill 

Revenue and ea;pend-itums, To b 
m ov mine, June 30, 1921, to J1tne 90, 19213. 

~~~~2!t~~le;on~,g1~'(h milled, yielding bullion worth ____ $283, 178. 92 
Cyanide plant bulli~;----------------------------- 568, 187. 27 
60-mill cleun-l~P. bulli~~==----------------·--------- 310. 30 
60-mill clean-up, concentrate;---------------------- 15, 905. 47 

------------------- --- 7, 000.70 

Sundry profit, boarding house, rents, etc __________ _ 

Mini d d Per ton. . _ng an evelopment expenses_$!. 76 
l\fillmg expenses__ ______________ . 67 
Concentrating expenses (including 

transportation to railway)_____ 71 Water-supply expenses . · · 
Assay-office expense---=========== · 

17 

60-mill clean-up expenses_ · 03 
General expenses_____ -------- .01 

Tuxes and insurance __ =========== · 28 
.18 

Total expense _____________ 
3

.
81 

$371,252.25 
139,656. 25 

150,537.44 
35,561.73 

6,801.07 
2,135.25 

59,941.91 
37,577.59 

Profit--------------------------------------------

874,582.66 
14,411.88 

888,994. 54 

803,463.49 

85,531.05 
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In April, 1923, a fire occurred which completely destroyed the boiler-plant 
building, coal bins, and about 250 feet of snowshed and trestle between the 

, lJoiler pla)lt and the new mill building. Five days mllling time were lost while 
rebuilding the section of trestle and reestablishing haulage communication to 
the mill. 

On July 8, 1923, a much more. serious fire occurred which resulted in the total 
loss of the boarding house, club building, blacksmith,· m·achine, and carpenter 
shops. This fire caused a loss of only two days lost mining and milling time 
while preparing tempo1·ary boarding and lodging quarters.• 

SUMMIT COUNTY. 

The rise in the price of zinc toward the end of 1922 allowed zinc 
concentrates stored at Breckenridge to be marketed in November and 
December and resulted in the reopening in December of the Welling
ton concentration mill at Breckenridge. Dredges and other placer 
operations yielded $255,298 in. gold and 3,218 ounces of silver, as 
compared with $337,980 in gold and 4,358 ounces of silver in 1921. 

BTeolcenridge distriot.-The value of the output of the Brecken
ridge district from both deep and placer mines was $350,723, as com
pared with $354,727 in 1921. During the spring and summer the 
"\Vellington mine was kept open, with a small force of men on con
stant 1·epair work to keep the drifts to the zinc ore bodies in shape, 
and in addition several hundred tons of siliceous lead-silver carbon
ate ores were mined from surface ore bodies. Beginning in October 
zinc concentrates stored from 1920 operations were shipped, and in 
December operations were 1·esumed at the mine and at both the 
gravity-concentration mill and the magnetic-separation mill on lead
zinc-hen sulphide ores. Several cars of highly siliceous low-sulphur 
gold-silver ore were shipped from the .Alpha-Warriors Mark mine, 
and severn.! cars o£ high-Iron, low-silica, and low-sulphur silver ore 
were shipped from the Detroit mine. Small shipments of l~ad-silver 
or ,d1·y silve1· oxide ores were shipped :from the June Bug, Minnie B, 
Monte Christo-Fredonia, and Price mines. 

Three dredges1 three hydraulic mines, and one sluice mine were 
in operation durmg the year. The Benrose-Bostwick placer, on the 
Breckenridge side ·of Hoosier Pass, was placed in operation late in 
the swnmer and had a small yield of gold bullion. The Mekka 
bench gravels were hydraulick~d from June 1 to August 1 with two 
giants, with a fair recovery for the length of time in operation. 
The Washington placer was hydraulicked with one ~iant :for 20 
clays. The Blue River Placer Mining Co.'s dredge of 70 buckets, 
of 8 cubic :feet capacity each, was ppemted the greater part of the 
year. The Florence Gold Dredging Co. took over the French Gulch 
dredge of 80 buckets of 5 cubic :feet each and opemted it :h·om Au
gust 1 to December 1. The Tonopah Placers Co. opemtecl its No. 
1 · dredge (equipped with buckets of 9-f cubic, feet) for 2.37.7 days. 
The annual report of this company, which is a subsidia1·y of the 
Tonopa~ Mining Co. of :Nevada, says: 

Dredge No. 1 has been operated during the season of 1922. It bundled 
1,393,148 cubic yards of mat~rial during the year, averaging 11.1 cents per 
cubic yard, giving a total production of $155,512. This dredge was closed 
down at the end of December for the necessary repairs to be made for the 
coming season. · · 

1 See also lllng. and .Min. Jour.-Press, Dec. 10, 102_2, p. 1097, and Mining M:ng. lLonqon), 
December, 1922, p. 384, -
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SAN MIGUI4COUNTY

The gross calculated value of gold, silver, copper, and lead produced from mines in San Miguel County in 1923 showed an appreciable increase over the value in 1922.
Iron Springs district (Opliir) .—Eight mines in the Iron Springs district produced 9,077 tons of ore, carrying $3,404 in gold, 68,807 ouncesof silver, 36,660 pounds of copper, and 708,669 pounds of lead, witha total value of $114,822, as compared with $126,598 in 1922. Atthe Carbonero mine, opened by an adit 4,000 feet long and 3,800feet of drifts, 500 feet of drifts were made in 1923, and 1,000 tons oflead-silver-copper ore was shipped to Durango, averaging 35.5 ounces

of silver to the ton and 30 per cent lead. On November 26 this mine
was taken over by the Ophir Colorado Mines Co., which plans to
build a 50-ton oil-flotation mill. Siliceous sulphide ore (considerably
oxidized) from the Butler vein of the Silver Bell mine above the
sixth level (800 feet above the mill-level adit), was milled during the
first six months of 1923 in the 80 to 100 ton gravity-concentration
and oil-flotation mill. This mill is equipped with fifty 1,000-pound
stamps, but only twenty were used. After July 1 milling ceased,and during the remainder of the year 542 feet of drifts were opened
westward on the mifi-level adit and 110 feet of stope raises as develop
ment work to open up the block of ground below the sixth level.
The lower levels show siliceous suiphide ore without a trace of oxi
dation. The mill-level aclit is 2,800 feet long and is connected with
the upper levels by an 800-foot raise. There were also 75 feet of
drifts opened on the Ida vein of the Silver Bell mine, and some hand-
sorted ore was shipped. Other producing mines were the Butterfly
Terrible, Carribeau, Crown Point, Deadwood, and San Bernardo.
Neither the Butterfly-Terrible mill nor the San Bernardo mill was
operated. The Summit or Suffolk group was idle, but the 60-ton
20-stamp amalgamation, gravity-concentration, and oil-flotation mill
was used to test some ores from the Carbonero mine.

Lower San Miguel district—Warren Simmons, of Sawpit, shipped
a car of iron-manganese-silver-gold ore from dumps of old proper
ties worked 40 years ago north of the town of Sawpit.

Upper San Miguel district—Five mines in the Upper San Miguel
district produced 474,971 tons of ore, carrying $1,370,461 in gold,
1,537,358 ounces of silver, 1,372,320 pounds of copper, and 9,986,866
pounds of lead, with a total value of $3,531,906, as compared with
$3,075,675 in 1922.

The Belmont Wagner Mining Co., operating the Alta mines, con
tinued to run its 150-ton gravity-concentration and oil-flotation
mill steadily until October, when it was found that the domestic
price paid for silver after the expiration of the Pittman Act, on June
2, was insufficient to make the lead-silver-gold concentrate product
yield a profit. During 1923 this company drove 846 feet ot drifts,
88 feet of raises, and 1,629 feet on the heading of the Black Hawk
adit. The Smuggler Union mine and mills were operated 362 days.
The mills of this company, a 60-stamp amalgamation-concentration
mill and a new 850-ton flotation plant, were used to treat the Smug
gler Union, Humboldt, and Black Bear ore. The Smuggler Union
and Humboldt ore was first amalgamated, but the Black Bear ore
was first run over tables to make a high-grade lead product, and the

overflow went to the flotation mach.inee where a zinc-lead-copper-
iron-silver-gold concentrate was made. This complex concentrate
was then moved to Durango for storage and special treatment in the
Reed-Coolbaugh sulphating and leaching plant at the Durango
smelter, where the zinc was first removed and the roasted and leached
material was sent to the lead furnaces. A market for the recovered
zinc sulphate has not yet been found. Lessees on the Sheridan
crosscut of the Smuggler Union Co. treated ore from old stopes iii
the Perino 50-ton amalgamation-concentration mill. Lessees on the
Liberty Bell, on which company operations had ceased in August,
1921, after successful operations since 1898, produced some gold amal
gam bullion and some gold concentrate. TheTomboy Co. continued
to operate steadily its 600-ton gravity-concentration and selective-
flotation mill. The rough concentrate from the Wiffley tables was
put through a bath of quicksilver in a slowly revolving tube mifi.
Recovery by amalgamation was satisfactory, though month to
month recovery was erratic, owing to the changing character and gold
content of the ore. Ore that had undergone much oxidation
through long exposure yielded its gold to amalgamation less readily
than ore more recently broken or ore from the dry parts of the mine.
The annual report of the Tomboy Gold Mines Co. (Ltd.) for the
year ending June 30, 1923, containing the report of the manager
dated September 15, 1923, says:

I.

A total gross of 233,114 tons was hauled from the mines to the mill. From
this total 14,769 tons, or 6.33 per cent, were sorted out and discarded as

• waste, and 12,315 tons, 5.63 per cent, were deducted for moisture content, leav
ing, with a loss in bin storage of 116 tons, a net total of 206,146 dry tons milled.

A total of 74,703 wet tons, or 32.04 per cent of the tonnage sent to the mill,
were drawn from the Argentine group.

No development work was performed during the year, and practically all floor
pillar removal was completed above 1,650-foot level. At this date all drawing
of ore on 1,750-foot level is completed and the stopes above emptied as far out
as No. 123 chute. On 1,650-foot level the floor pillar was removed out to No.
126 chute.

• Blocks left intact in the vein above the 1,650-foot level between No. 123 raise
and No. 103 raise have been carefully examined and found too low grade to
mine. Still farther out are two stopcs remaining to be further examined, but it
is doubtful if these will warrant further mining. At the inside end of 1,650-foot
level a small stope was once started but abandoned because of the low grade of
the ore, and fCrther sampling of this shows it too low to warrant mining at the
present time.

The last estimated ore reserves consist of 21,267 tons broken and 13,432 tons
unbroken, or a total of 34,699 tons readily available from above 1,750-foot level.
The estimated ore reserves below 1,750-foot level remain the same as a year ago,
namely, 74,062 tons broken and 121,393 tons unbroken, or an additional amount
which leaves a grand total for Argentine of 230,154 tons. Of this 195,455 tons are
below 1,750-foot level, but very little can probably be drawn and milled at a profit
under present-day conditions. During the coming winter, or dry season, as stor
age water is drawn from the lower levels, a generous amount of this ore wifi be
hoisted and milled to determine conclusively whether or not it can be handled at
a profit. A year ago it was expected that ore from above 1,750-foot level would
be exhausted within the year, but to-day still another few months’ run of the
same percentage of total to mill is to be expected.

In the Montana group development driving in the Montana mine totaled 2,709
feet and consited of 1,579 feet of drifting, 978 feet of crosscutting, and 152 feet
of raising.

Of the drirting 988 feet and of the crosscutting 550 feet were on Montana level,
making a total of 1,573 feet of drifting and 557 feet of crosscutting done un this
level during the last two years, to prove the existence or nonexistence of ore bodies
in the section of the mine to the north of No. 166 raise.



640 MINERAL RESOITRCES, 1923—PT I

While this development work has quite thoroughly explored this level of themine without developing other than the one ore body, 400 feet long by 100 feetin height, with an average width of 8 feet, this one block of ore will return thecost of all the Montana level development several times over. No further workon this level is contemplated except to complete the mining and drawing of theremaining ore.
The 1,750-foot level (luff north of the Sidney vein crossing was extended adistance of 591 feet, following very well defined foot and hanging walls withabout 4 feet of vein matter between but without encountering any ore. Thisdrift is being continued, but to date the showing is not at all encouraging.All other drifting was for haulage purposes around bed sections of the presentmain haulageway in the vein. The 152 feet of raising was all in the No. 166nianway above Montana level.
A total of 128,232 wet tons, or 55.01 per cent of the tonnage sent to the mill,were drawn from the Montana.
The last estimated ore reserves consist of 259,895 tons broken and 102,889tons unbroken above 1,750-foot level, 26,513 tons broken and 58,469 tons unbroken below 1,750-foot level, or a total of 447,766 tons in Montana.Preparations are now under way for the removal of the 84,982 tons below 1,750-foot level, but all of this will have to be hoisted, and considerable work remainsto he completed before this tonnage becomes available, some six months or morehence.
In iviontana (Virginius), development driving in the Virginius totaled 873 feeland consisted of 526 feet of drifting, 206 feet of raising, 51 feet of crosscutting,and 89 feet of sinking. With the exception of the crosscutting and sinking,which was done just outside of No. 1 chute on 1,750-foot level, all developmentin Virginius was carried on for the purpose of determining whether or not theore shoot continued through and above 1,450-foot level to the Fortuna level between the No. 26 and No.44 manways. It has been found that no payable ore liesabove 1,450-foot level in this section, and it will probably prove unprofitable tocarry the 1,600-foot stope through to the 1,450-foot level. All stoping has beendiscontinued between No. 1 chute and No. 26 manway, and at this date thesestopes have been drawn practically empty. Some further stoping may be foundprofitable in the “Varsity stope,” but the tonnage from this section will undoubtedly prove small.
As the Virginius ore body has been proved not to extend upward there remainsa possibility that it may extend downward, and the drifting to be done on 1,900-foot level should soon throw interesting and definite light on this question.The ore in reserve here is estimated at 11,256 tons broken and 22,788 tons unbroken, or a total of 34,044 tons.
During tbe past year 30,179 tons, or 12.95 per cent of the total sent to themill, came from the Virginius.
As silver is the chief value in the Virginius vein, much of it must now be leftin place that could be mined and milled at a small profit with higher silverprice.
The total ore reserves in all three mines amount to 711,964 tons, of which392,993 tons are already broken and 318,971 tons are unbroken.In arriving at the estimate of ore reserves as of July 1, 1923, it has beennecessary to assume that tonnages computed several years ago, when all stopesand levels were open and accurate measurements possible, were correct. Underordinary conditions an exact statement of ore reserves should be a simple matter,as ore extracted during the year subtracted from the sum of the previous year’sreserve and additional ore developed would give the figure desired. In this instance, however, an exact statement is impossible. Most of the stopes andlevels are inaccessible for measuring and sampling, and there has been so muchdilution of value by caving of wall rock into the ore, that what was once ore mightnow best not he called ore at all. As we have gradually retreated out of theArgentine we have at the same time been cleaning out and retreating from thebest of the ore shoots, and only the very lowest grade ore remains. In a somewhat similar manner the same condition exists to-day in the Montana mine.Therefore, rather than accept the above figure, brought down from year to year,as correct, it would be much safer and nearer the true condition to assume thatat best the ore reserves do not total over 300,000 tons of ore that can be minedand milled at a profit. It is, indeed, unfortunate that no definite assay valuecan be placed on this tonnage.

Following the policy decided upon by the Tomboy board the first of this year,in view of the lesser profits to be made during the balance of the life of the mines,as much development of previously unexplored territory has been carried on as
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the finances of the company could staud. Such work is thoroughly consistent

with good mining and if postponed, as is so often done, until all developed ore is

exhausted, never would be performed. Under the present policy, when the ore

already developed is exhausted, all possibilities of the property will have been
thoroughly investigated.

No changes or additions have been made in the mill during the past year, but

a slight improvement in recoveries has been effected.
During the last dry season water became very scarce, and this alone resulted

in a slightly lower tonnage milled than during the preceding year.
Having carried the cleaning up of the old 60-stamp and site as far as was

practicable -with oar own labor, this work was leased to some outsiders on a

royalty basis and is bringing in a small additional amount of revenue.

Revenue and expenditure, year to June 30, 1923

206,146 dry tons milled, yielding ainalgairl bullion
worth $24S, 598.64

Concentrates worth 691, 615. 51

940, 214. 15

Sundry profit, boarding house, rents, etc 10, 002. 71

950, 216. 86
Per toil

Mining and development ex
panses $1. 80 $370, 853. 47

Milling expenses . 59 122, 369. 57
oncentratig expenses (includ

ing transportation to railway) -

Water-supply expenses
Assay office expenses
General expenses
Taxes and insurance

66 135, 991. 34
ig 37, 389. 18
03 6, 103. 27
32 64, 288. 26
8 37, 481. 54

Total expense 76

Profit

Since the writing of the last annual report the operations have completely re

covered from the effects of the fire which occurred on July 8, 1922. All buildings

have been rebuilt, all supplies and equipment replaced, and the book accounts

closed, showing a total loss, uncovered by insurance, of $30,190.86. The new

shops building, started just previous to the fire of last year, is completed

and occupied and is proving a much more economical arrangement than the

old, because of its central location and accessibility to the main haulageWay.

SUMMIT COUNTY

The price of Zinc allowed the Wellington zinc_concentration mill to

be operated throughout the year. Dredges and other placer opera
tions yielded $203,379 in gold and 2,472 ounceS of silver, as compared
rit1 $255,298 in gold and 3,218 ounces of silver in 1922.

Brecke’flridge district.—The gross value of the output of the Brecken
ridge district from both deep and placet mines was $1,074,932, as
compared with $350,723 in 1922. The Wellington gravity_Concentra
tion and manetic.5ePa1ati0 mill was operated almost continuously
on zino_iron-ead ores, making principally zinc concentrate, f 01. which
Zinc smelters paid only for the zinc content, lead-silver concentrate,
and iron-silver concentiate. From the Detroit lease, on the Detroit-
Hicks and Missouri groups, were shipped lead_silver-gold suiphide

ore, dry silver-gold ore, lead-silver oxide ore, and zinc_lead-silver
suiphide ore. Small shipments of smelting ore were made from the

June Bug, New Year, Sure Thing, and Standard dump.

774, 476. 63

175, 740. 23
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A total gross of 236,353 tons was hauled from the mines to the mill. From this
total 9,551 toos, or 4.04 per cent, were sorted out at the mill and discarded as
waste, and 11,006 tons, or 4.85 per cent, were deducted for moisture content,
leaving, with a gain in bin storage of 198 tons, a net total of 215,598 dry tons
milled. A total of 22,029 wet tons, or 9 per cent of the tonnage sent to the mill,
were drawn from the Argentine.
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Beginning with September, 1923, all drawing of oro from above 1,750-foot level

was discontinued for the reason that the ore remaining, both broken and unbroken

was too low grade to produce a profit. At the time of abandoning the upper
Argentine levels a considerable tonnage of broken and unbroken ore still remained

below the 1,750-foot level, but the lower part of the mine was filled with water,
stored for mffling purposes during the dry season. During January, 1924, when

the level of the stored water had been lowered below the 1,900-foot level, 640

tons of ore were drawn from a length of stope a little over 2,000 feet and milled.

A careful record of this mill test showed this ore to be of profitable grade, but

later during March and April, when over 3,000 tons were drawn and milled, the

grade dropped far below the mill test results. The only plausible explanation

for this condition is that the first sampling drew off a large proportion of rich

fines that had been washed down to the chute mouths by the water flowing

through the stope. Since this last drawing of ore the Argentine has been entirely
abandoned.

Development driving in the Montana proper totaled 496 feet and consisted

of the completion of the foot wall drift south to No. 107 chute on 1,750-foot level,

by driving an additional 183 feet, crosscutting 19 feet into the footwall opposite

No. 128 raise, for a hoist station; raising into the old empty stope from this

hoist station a distance of 60 feet, for an ore pocket, head sheave, and dump;

and the extension of the 1,750-foot level drift on the Montana vein north of the

Sidney, a distance of 141 feet, together with 93 feet of crosscutting from this drift.

This last drifting and crosscutting thoroughly explored the northern extension

of the Montana vein opening to a distance totallng a little over 600 feet north

of the Sidney. The showing became weaker and less encouraging as the drift

was advanced, and all further development in this direction was finally aban

doned.
A year ago it was expected that sufficient work would have been completed

by the first of this year to enable drawing some ore from below the 1,750-foot

level through No. 128 hoistway, but many unforeseen conditions were encountered

and it will still be several months before any ore will even be available from the

1,900-foot stopes.
A total of 200,646 wet tons, or 85 per cent of the tonnage sent to the mill,

were drawn from the Montana.
Development driving in the Montana (Virgimus) totaled 426 feet, and con

sisted of the completion of a winse for a distance of 98 feet to the 1,900-foot

level, a crosscut from the bottom of the winse to the vein, a distance of 19 feet,

a drift on the vein for a distance of 296 feet, and a footwall crosscut off this

drift a distance of 13 feet.
This drift on the 1,900-foot level explored the vein at this elevation vertically

below the best part of the ore shoot on 1,750-foot level. It had been hoped that

as the Virginius ore body did not extend above the 1,450-foot level it might im

prove at further depth, or at least continue to the 1,900-foot level. However,

as the drift on the 1,900-foot level, in the most likely section, did not disclose

any profitable ore, further development in this territory was abandoned.

Further stoping was carried on in that portion of the ore shoot lying between

No. 26 raise and No. 35 chute from 1,750 to 1,450 foot levels, as shown on the

progress sheet for the year, and stoping was only discontinued when .the value

of the ore, containing silver alone, became too low to pay to mine and mill.

Just at this time, also, the gold values which, in the total run of mine, had been

gradually decreasing as the best gold shoots were exhausted, reached a startilngly

low point that would allow of no dilution by just medium-grade ore containing

silver only. Therefore, further drawing of Virginius ore was also stopped and

this section of Montana has been drawn on only occasionally since then, when

better gold values from other parts would allow some dilution by silver ore.

A total of 13,677 wet tons, or 6 per cent of the tonnage sent to the mill, were

drawn from the Virginius.
The total ore reserves stand, as of July 1, 1924, at 215,602 tons total, and are

composed of 125,725 tons of broken ore and 89,877 tons of unbroken ore.

Of this tonnage 9,075 tons of broken ore remain in the 35 to 50 block, 13,500 tons

in the 101 block, 70,275 tons in the 147 to 167 block, lt,025 tons north of No.

167, and 17,650 tons below the 1,750-foot level. Of unbroken ore 14,000 tons

remain to be stoped north of Nn. 167, above the 1,750-foot level, and 75, 877 tons

below the 1,750-foot level.
In arriving at a new estimate of ore remaining to be mined, drawn, and milled,

only the ore in the Montana is dealt with, as there is but sllght possibillty of
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pared with $89,267 in 1923. Producing mines were the Aspen, High
land Mary, Little flora, Little Fanny, Little Nation, North Star,
Old Green Mountain, Old Hundred group, and Pride of the West.

Eureka district.—Producing mines in the Eureka district north of
Silvorton were the Mountain Queen, Gold King, Eureka, Silver
Queen, and Sunnyside. The Sunnyside lead-zinc mine, with its
500-ton selective flotation mill, was in operation 365 days.

SAN MIGUEL COUNTY

The gold production of San Miguel County mines increased
$260,100, but silver, copper, and lead production decreased. Zinc
recovered in 1924 amounted to 278,000 pounds; none was produced
in 1923.

Iron Springs district (Opliir).—The Butterfly-Terrible, Carbonero,
Deadwood, San Bcrnardo, and Silver Bell mines in the Ophir dis
trict produced 562 tons of ore, yielding $697 in gold, 10,194 fine
ounces of silver, 6,679 pounds of copper, and 100,925 pounds of lead,
with a gross total valuc of $16,476. A 50-ton flotation mill was
completed at the Carbonero mine in November.

Upper San Miguel district (Telluride).—Eight mines in upper San
Ivligucl district produced 432,849 tons of ore, yielding $1,633,371 in
gold, 983,945 flue ounces of silver, 487,573 pounds of copper, 7,161,400
pounds of lead, and 278,000 pounds of zinc, with a total value of
$2,947,468, compared with $3,531,906 in 1923. Activities of the
Belmont Wagner Mining Co. (Tonopah Belmont Development Co.)
at the Alta mine were confined to driving the Black Hawk adit for
development. Late in the year this company relinquished its option,
end the mill was run for a short period by the original owners. The
Smuggler Union mine was in operation 363 days. The mills of this
company, a 60-stamp amalgamation-concentration mill and an 850-
ton flotation plant, were used to treat the Smuggler Union and Black
Bear ore. The Smuggler Union ore was first amalgamated, but the
Black Bear ore was first run over tables to make a high-grade lead
product, and the overflow went to the flotation machines, which
made a zinc-lead-copper-iron-silver-gold concentrate. This complex
concentrate was then moved to Durango for storage and treatment
at the Rced-Coolbaugh su.lphating and leaching plant at the Durango
smelter, where the zinc was first removed and the roasted and leached
material was sent to the lead furnaces. A market was found in 1924
for the zinc sulphate made. The Black Bear mine ran less than 90
days in 1924, but the Reed-Coolbaugh plant continued to treat stored
concentrates. Lessees of the Liberty. Bell mine produced some gold
amalgam bullion and some gold concentrate. The Tomboy Co.
mine and 600-ton flotation mill was ,in operation 363 days. The
annual report of the Tomboy Gold Mines Co. (Ltd.) for the year
ended June 30, 1924, containing the report of the manager, dated
July 15, 1924, says:

1
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being able to treat profitably any further ore from the Argentine or Virginius
veins.

In estimating the above tonnage the original average width of vein is used
and no account is taken of the waste wall rock that has caved into the ore or
may still cave into it. Tins caving may prove to have increased the total ton
nage to a very considerable extent, but, on the other hand, such caving may
also prove to have so diluted the ore values in some sections as to render them
unprofitable to mill. As has been previously explained, just what conditions
exist can only be determined as the stopes are drawn and milled.

One considerable block of broken ore (that from No. 1 to No. 35 chute above
1,750-foot level) has been omitted from the estimate entirely, as it is known to
be too low grade to pay, but offsetting this, 22,500 tons of very probable ore
that we should be able to reach from the south end of 1,900-foot level, lying be
tween our 1,750-foot level and the top of the old Revenue workings, have been
included.

The mill has been maintained in first-class operating condition throughout
the year, but no additions have been made and only a few minor improvements.

During the annual dry season water for milling became quite scarce, but the
spring thaw started just when the water in the Argentine became exhausted,
so that it was possible to maintain a fairly good tonnage milled throughout the
12 months.

This last spring further cleaning up of the old 00-stamp mill site has been
resumed under lease.

Revenue and expenditure, year to June 30, 1924

215,598 dry tons milled, yielding builion worth $176, 232
Concentrates worth 579, 186

755, 417
Sundry profit, boardinghouse, rents, etc 5,660
Royalty (from lessees) 3,333

764,410

During October, 1923, after having operated for two months at a loss, the out
look for the future of the mines became very discouraging; it did not seem likely
that the few remaining possibilities could pull us through, and all indications
pointed to even poorer times ahead. You were therefore fully advised at that
time and the situation put before you in its worst possible light. Shortly there
after, however, conditions commenced to improve, principally because of some
better ore becoming available, and to date the position has been quite comfort
able. As most of the oro we were relying upon to maintain our gold heads has
been gradually exhausted and the gold heads have remained up, we are led to
believe that there is more gold in the ore lying to the north of No. 147 chute than
had been hoped for. We are still not far enough north of the Wheel of Fortune
crossing though to assume that the gold values will continue as they are until
the No. 147—No. 167 block is exhausted. If we should be fortunate enough
to maintain mill heads at a point high enough to continue making a profit on the
total tonnage named under “Ore reserves,” we should be able to continue oper
ations for a little over a year longer, and this time wifi be added to by any in
creased tonnage from caving walls so long as the dilution of ore values is not too
great.

During the past year operating costs have been stifi further reduced to a new
low cost record. This was made possible by eliminating almost all development
work; concentrating all other underground work; improved cooperation between
all staff members and other workers; obtaining a more advantageous treatment
schedule from the smelter and lower freight rates from the railroad; reducing
the mine staff; eliminating the pay-roll bonus to men working 28 days per month,
and the consolidating of the two offices by moving the town office to the mine.
Some of these changes have not been in effect long enough to have their full
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effect very noticeably reflected in the cost sheet, and the benefit of some extensive

tax reductions will not be felt until later this year, so we may look for still further

reductions in total costs during the year 1924—25.
At this date all indications point to at least another year of profitable oper

ation, but with the underground conditions complicated by so many uncertain

ties no positive forecast is possible.

SUMMIT COUNTY

Production and income statement of Tonopah Placers Co. for the year 1924

Bnrplus,Dec.31,1923
$7,480.11

Net earnings and income for year 1924:
Gross value of bullion shipped to mint $164, 217.45

Cost of operations

Profit from operations 44, 650.19

Otherincome
4,667.00

NetincomefOrthoYearl924
56, 997.30

Reserves for the year 1924:
Depletion of mineral property $4,315.23

Depreciation of plant and betterment 9,390.31

Depreciation of dredge Ne. 3,186.80
16,898.34

Surplus,Dec.31,1924
_o88.96

Cubic yards dredged 1,141.140

Gold produced ouuces 7,877.77

Silverprodnced do.. 2,022.64

Value per yard $0. 143

Balance sheet of Tonopah Placers Co., December 31, 1924

ASSETS

Property, plant, and betterment $1,313,654.80

Dredges
187,23058

Materie.ls and supplies 47,129.53

Accounts receivable 2,125.43

Cash
75,288.24

Philadelphia Electric Co. first lien and refunding mortgage, gold 5.14 per cent bonds, series

due 1953
14, 775.00

Baltimore & Ohio R. R. Co. first mortgage 5 per cent bonds, duo 1948 24, 625.00

1,664,828.58

LIASTLrrsES
Capital stock, authorized and issued 1,000,000.00

Accounts payable 2,567.90

Reserve for depletion of property and depreciation of plant and equipmeul 472,452. 94

Reserve for dredges Nec. 1, , and 149,708.78

surplus
40,058.96

1,664,828.58

Breckenridge district—The value of the metal output of the
Breckenridge district from both deep and placer mines was $716,507,
as compared with $1,074,932 in 1923. The Wellington gravity-con
centration and magnetic-separation mills were operated until June

16, when development work only was done at the mine. Other pro

ducing deep mines were the Detroit-Hicks-Missouri group, New Era,

Royal Tiger, and Silver King.
Two dredges, two hydraulic mines, and one sluice mine were in

operation during the year. The Bemrose-Bostwick hydraulic placer

was worked from June 1 to July 30. The Mekka bench gravel was
hyclraulicked from June 1 to September 15. The Blue River Placer

Mining Co.’s dredge of 88 buckets of 8 cubic feet capacity each, on

Blue River, was in operation from January 1 to December 25. The

Tonopah Placers Co. ran its dredge No. 1, equipped with buckets of

9’/2 cubic feet capacity, for 198 days. The annual report of the

Tonopah Mining Co., of Nevada, includes the following report of

the activities of the Tonopah Placers Co.:

For ton
Mining and development expenses $L38 $298,003
Milling expenses 59 126,883
Concentrating expenses (including transportation to railway) 60 130,364
Water supply expenses 16 36, 138
Assay office expenses 03 6,351
General expenses 27 58, 307
Toxesandinsurance 16 34,270

Petal expense 3.19 688,006

Profit — 75,504

:

47892°—27------44
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zinc and 5.7 per cent lead, and the lead concentrates average 46.7
per cent lead and 12.9 per cent zinc.2

SAN MIGUEL COUNTY

The mines of San Miguel County in 1925 produced more ore than
in 1924, and the gross vt1ue of the metals recovered was almost
$20,000 higher. San Miguel County mInes produced 457,401 tons of
ore yielding $1,413,835 in gold, 1,075,555 ounces of silver, 220,000
pounds of copper, 9,005,200 pounds of lead, and 100,000 pounds of
zinc, with a total value of $2,982,562.

Iron Springs district (Opltir).—In the Ophir district in 1925 was
produced 32,453 tons of ore, yielding $9,270 in gold, 149,812 fine
ounces of silver, 83,600 pounds of copper, and 1,821,800 pounds of
lead, with a total value of $283,607 compared with $16,476 in 1924.
The two largest producing mines were the Carbonero and San Ber
nardo. The Carbonero ore was treated at the 50-ton concentration
and flotation plant built in 1924, and lead concentrates were shipped
to Durango. The Otto Mining Co. operated the San Bernardo mine
and 150-ton concentration and flotation plant; lead concentrates
were shipped to Dui’ango, as well as some crude lead ore. The mine

was worked throughout 1925, and the mill was active from May on
through the year.

Upper San Miguel di,strict (Tdluride).—Seven mines of the Upper
San Miguel district produced 424,948 tons of ore, yielding $1,404,565
in gold, 925,743 ounces of silver, 136,400 pounds of copper, 7,183,400
pounds of lead, and [00,000 pounds of zinc, with a total value of
$2,698,955 as compared with $2,947,468 in 1924. As usual, most of
the output of metals was from ores mined and milled by the Smuggler-
Union Mining Co. and the Tomboy Gold Mines Co. (Ltd.). Other
producing properties were the Alta and Black Bear. Only 254 tons of
ore was shipped direct to smelters and 3,031 tons was sent to con
centrating mills, while 421,663 tons of dry gold and silver ore went to
amalgamation-concentration mills. Nearly all of the silver and
about two-thirds of the gold was contained in lead conceiltrate
shipped. The directors’ report of the Tomboy Gold Mines Co. (Ltd.)
for the year ended June 30, 1925, includes the report of the general
manager at Telluride, dated August 20, 1925, excerpts of which are
as follows:

Ore extracted at the mines.—A total gross of 236,479 tons was hauled from the
mines to the mill. From this total 12,959 tons, or 5.48 per cent, were sorted
out at the mill and discarded as waste, and 12,200.8 tons, or 5.16 per cent, were
deducted for moisture content, leaving, with a loss in bin storage of 348 tons, a
net total of 211,667.6 dry tons milled.

No further ore was drawn from the Argentine mine during the year.
A total of 227,594.3 wet tons, or 96.25 per cent of the tonnage sent to the mill,

was drawn from the Montana. This total tonnage from the Montana was
made up from several stope blocks, as follows:

From the No. 1—35 block 32,294 tons were drawn and exhausted this reserve.
This tonnage was not included in the ore reserves stated for the year 1924—25,
as it was supposed to be too low grade to pay. However, by grading with better
ore it was possible to mill all of this at a profit.

From the No. 35—50 block, estimated to contain as of July 1, 1924, 9,675 tons,
30,741 tons were drawn, exhausting the block. The excess of 21,066 tons over
the estimate resulted from caving wall rock and the bringing clown of additional
ore that was hung up in the upper levels.

From the No. 96—105 block, estimated to contain 13,500 tons, 43,037 tons
were drawn, or an excess over the estimate of 29,537 tons, due to the same causes
as obtained in the No. 35—50 block. This block is now also exhausted.

From the No. 144—167 block 88,368.3 tons were drawn.
From north of No. 167 block, principally through No. 172 chute, 7,595 tons

were drawn.
And from below 1,750-foot level, mostly from the 1,900-foot level stope,

25,559 tons were hoisted and hauled to the mill.
Development driving in the Montana proper totaled but 431.5 feet and con

sisted of 313.5 feet of raises and 118 feet of drifting. The 1,000-foot level drift
was continued north 71 feet to the end of payable ore and a stopo carried up over
this new section of drift to the upper limit of payable ore. An additional 47
feet of drift was in the hanging wall on 1,450-foot level, around No. 160 chute
opening. A raise from the back of the 1,150-foot stope was carried up to 1,000-
foot level, a distance of 66 feet, at No. 168; from the back of 1,900-foot stope a
raise was carried through to 1,750-foot level, a distance of 40 feet at No. 121;
at No. 142 on 1,900-foot level a raise was carried through to 1,750-foot level,
witb a total drive of 139.5 feet; and at No. 77 on 1,900-foot level, a raise was
started and advanced 68 feet toward 1,750-foot level.

During the year the conversion of the old No. 128 raise into a hoistway was
completed down to 2,050-foot level. Hoist, skip, and ore pockets were installed
and hoisting of the ore started. All of the 2,050-foot level was reopened, retim
berecl, and new chutes built in from No. 128 to No. 110. The reopening and
retimboring of 1,900-foot level was completed to No. 110 and new loading chutes
built in from No. 128 and No. 110. Further, the old Revenue drift south of
No. 110 was reopened and retimbered for its entire length to a distance of 825
feet south of the old No. 110 shaft. This reopening of the old workings was
slow and expensive work, but the ore to be milled from these lower levels should
make this expenditure well worth while.

A stope has been started in the block north of No. 167 from No. 173 to No.
185 and will be carried through to 1,600-foot level. Then all floor pillars under
the several levels above will be removed, so that all ore to the north of No. 167
may be drawn on 1,750-foot level without any tramming. This is the last
remaining unbroken ore above 1,750-foot level.

Another stope has been started in the block above 1,900-foot level, from
No. 128 to No. 142, and two other small stopes will be started as soon as possible
from 1,900-foot level south of No. 110.

lVlontana (T7irginius)._A total of 8,885.1 wet tons, or 3.75 per cent of the
tonnage sent to the mill, were drawn from the Virginius. This drawing ex
hausted all broken ore, and as no ore remained that would pay for mining and
milling this section of the mine was permanently abandoned.

It has always been supposed, and it was logical to believe, that the imrthern
extension of the old Tomboy vein passed through the territory near the junction
of the Big Six drift and the Ophir tunnel on the Camp Bird vein. At a distance
sufficiently remote from these later veins to be well away from any local dis
turbance 353 feet of drifting and crosscutting was done, but only a very small
tight stringer picked up and further development work was abandoned.

Ore reserves stand, as of July 1, 1925, at 277,410 tons total, and are com
posed of 189,960 tons of broken ore and 90,450 tons of unbroken ore.

Of the total tonnage in reserve, 108,050 tons of broken ore remain to be drawn
from above 1,750-foot level, south of No. 167; north of No. 167, 50,350 tons of
broken ore and 31,400 tons of unbroken ore remain. Between 1,750-foot and
1,900-foot levels, an unbroken block of 24,000 tons remains between No. 128
and No. 142; a broken block of 17,675 tons between No. 128 and No. 110; an
unbroken block of 5,300 tons immediately south of No. 110, and an unbroken
block of 12,300 tons between No. 75 and No. 86. Between 1,900-foot and
2,050-foot levels, from No. 182 to No. 110, there remain 17,450 toni of un
broken ore and 10,885 tons of broken ore.

The 215,602 tons of ore estimated as remaining in reserve as of July 1, 1924,
was drawn on only to the extent of 132,082 tons, the balance drawn during the
year 1924—25 corning from unexpected sources. Had the above ore reserve
figure been correct, there would now remain only 83,520 tons, but in reflguring
the block above 1,750-foot level, south of No. 167, it is found that the area

‘Parsons, A. B., “New York section discusses selective flotation”: Rug, and Mm. Jour-Press, vol. 121,
102s, p. 242; Robie, E. FT., “Selective leadzioc flotation at 5uunysid”: Rug. and Mm. Jour-Press, vol.
121, 1926, pp. 767—762.



724 MINERAL RESOURCES, 1925—PART I

drawn empty during the past year delivered several times the tonnage esti
mated, showing that the dilution of ore values and increase in tons contained
was several times that allowed for. Therefore the broken ore remaining has
been multiplied by a proportionate conservative factor, and the 277,410 tons
now set up may safely be relied upon to produce a profit so long as present ore
values and working costs can be maintained. It is also probable that a like
revision will be necessary next year. However, the uncertainties previously
pointed out, due to the impossibility of predetermining values or tonnage with
any degree of accuracy, must still be borne in mind.

The mill, shops, and all other buildings and equipment have been maintained
in first-class operating condition throughout the year and must, of course, be
continued in such condition to enable economical and profitable operation.

No additions were made, and no new construction was required or is con
templated.

Revenue and expenditure, year to June 20, 1925

211,667.0 tons mfiled, yielding bnllion worth $214, 070.34
Concentreteworth 640, 273.04

000, III. 28
Sundry profit, boarding house, rents, etc 14, 343. 40Royalty ((ram lessees) 3,207. 04

017, 85. 32
Per ton

Mining and development expenses $1.29 $272,547.07
Millingexpenses 58 121,543.14
Conceetrating expenses (including transportation to railway) 55 124,114.07
Water supply expenses .18 89,121.08
Assay office expanses 03 5, 760. 28
General expenses .24 52,151.53
Taxesaudinsnrance 10 33,104.44

Totsloxpenses 3.07 649,041.61

Profit 268,043.71

At tisis time one year ago the outlook for another year’s profitable operation
was fairly good, but no such profit as actually resulted was even hoped for. While
the outlook of a year ago has been carried over and remains the same or even
better to-day, a like profit for tile corning year can hardly be expected for the
reasons that ore values are quite likely to become poorer, and that thes-e is little
likelihood of being able to further reduce operating costs.

SUMMIT COUNTY -

The current prices for lead and zinc in 1925 resulted in much new
development in Summit County, but the output for the year was
mainly from the regular producers. Dredges and hydraulic and
sluice mines at Breckenridge produced 4,189.55 ounces of gold, valued
at $86,606, and 1,065 ounces of silver in 1925 as compared with
$280,361 in gold and 3,406 ounces of silver in 1924.

Breclcenriclge district.—The value of the output of the Bracken-
ridge district from both lode and placer mines in 1925 was $688,638
as compared with $716,507 in 1924. The Wellington zinc-lead mine
was operated all year and the 120-ton jig and table wet-concentration
mifi and the 75-ton magnetic-separation mill from May through
December. The prcduct was zinc, zinc-lead, and lead concentrates.
Some lead oxidized ore was shipped direct to the smelter from the
Wellington, Detroit, and Fredonia.

Two dredges, three hydraulic mines, and three sluice mines were in
operation in 1925. The Bemrose-Bostwick placer, on the Bracken-
ridge side of Hoosier Pass, was operated part of the year. The Mekka
and Washington placers were hydraulicked. The Blue River Placer
Mining Co.’s dredge of 88 buckets of 8 cubic feet capacity each was
operated from May 18 to June 28, when the superstructure was
destroyed by a fire at night. The Tonopah Placers Co. operated its
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No. 1 dredge (equipped with buckets of 93’ cubic feet) from April 1 to
July 28. The annual report of this company, which is a subsidiary of
time Tonopah Mining Co. of Nevada, says:

The available dredgeable area in the property of the Tonopah Placers Co. at
Brnckenridge, Cob., having been exhausted, operations ceased in July. Covering
the four months dredging was conducted there was handled 424,140 cubic yards
of gravel, resulting in a net profit of $5,496.58.

Production and incoone statement of Tono pall Placers Co. for the year 1925

Surplus Dec. 31, 1024 $40,088.08Net esrnings and income for year 1025:
Gross valno of bullion shipped to mint $57, 658. 23
Value of bullion from black sands 9,404.13
Interest on investments 5,100.11
Profit fromsalo of bonds 45.10
Profit from oloetric-light plant 042.70
Rental of company cottages 300.14
Miscellaneous income 451.44

73, 074. 25
Cost of oporations 08,177.07

Net income for year 1025 0,490. 58

45, 595. 54
Reserves fat year 1925:

Depletion of mineral property $315.23
Depreciation of plailt and heterment 8,325.71
Depreciation of Drdgo No. 1 3, 180.00

11, 831.74

Surplus Dec. 31, 1925 33,703.80

Cubicysrdsdredged 424,140
Gold produced onnccs_ 2,707.88
Silverprodnced do__ 701.87
Valuoperyard $0135

Consolidated Tenmile district (Frisco, Kolcomo, and Robinson) .—The
Elk Mountain gravity-concentration and flotation mill was run part
of the year on lead-zinc-iron ore from the Wilfley property at Kokomo.
Products were lead, zinc, and iron-silver coicentrates. Several cars
of dry silver ore were shipped from the Golden Queen mine at
Kokomo. A car of lead-silver-gold ore was shipped from the King
Solomon property at Frisco. Late in November the American
Metal Co. of Colorado began cleaning out the Wilfley, Kimberly,
and Uthoff adits in preparation for development and search for lead
zinc ores in an area covering 33/i square miles from Robinson to
Kokomo, acquired under 10-year leases.

Montezuma district.—The Bell mine, idle for 25 years, was
reopened in August, 1925, and approximately 700 feet of develop
ment work was done in 1925. Several hundred tons of lead-zinc ore
was shipped to Tooele, Utah, and a car of lead ore to Leadville.
Other lessees on foui different properties shipped a car to two cars
each of lead-silver ore.

TELLER COUNTY

Mine and dump ore, slags, slirnes, concentrates, and stolen bullion
from the Cripple Creek district aggregated in recovered gold to
United States mints and to smelters 222,941.22 fIne ounces, valued
at $4,608,604, as compared with $4,941,905 in 1924, and 29,683
ounces of silver, as compared with 28,076 ounces in 1924. The
Golden Cycle mill at Colorado Springs, a roast-amalgamation
cyanidation plant with a daily capacity of 1,200 tons, ran steadily
at about half capacity entirely on ores from the Cripple Creek dis
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grade zinc-lead-copper-iron-silver_gold ore. In 1926 a high-grade
zinc concentrate carrying also lead, copper, silver, and gold was
shipped to Oklahoma-Texas zinc-retort plants (residues from the
zinc retorts going to El Paso); a high-grade lead concentrate carrying
more than half the recovered gold and silver went to the Durango
lead smelter; and n zinc-lead middling carrying more gold than the
zinc concentrate was shipped to the Read-Coolbaugh suiphating
plant at the Durango smelter, where the soluble zinc sulphate was
leached out, the residue being sent to the lead.furnaces. Some of the
zinc sulphate was sold to flotation plants throughout the United
States, and some was sent to Amarillo, Tex., to be made into slab
zinc after first being made into a zinc oxide. The flotation mill at
Eureka is connected with the mine by a 17,000-foot aerial tram.
Crushing is done both at the mine and at the mill. The mining is
done by the shrinkage-stope method.

SAN MIGUEL COUNTY

The mines of San Miguel County produced a larger tonnage of ore
in 1926 than in 1925, but the total gross calculated value of the five
metals was less—$2,971,182 in 1926, as compared with $2,982,562 in
1925. The mine production m 1926 was 478,116 tons of ore, yield
ing $1,360,237 in gold, 1,206,277 ounces of silver, 255,900 pounds of
copper, 9,981,900 pounds of lead, and 318,000 pounds of zinc.

Iron Spriiigs district (Opliir) .—The Ophir district in 1926 pro
duced 28,591 tons of ore, yielding $12,774 in gold, 277,375 ounces of
silver, 107,900 pounds of copper, and 2,332,400 pounds of lead, with
a gross calculated value of $387,554, as compared witb:’$283,607 in
1925. The two largest producing mines were the Carbonero and
the San Bernardo. The Carbonero dry silver ore carrying some lead
was treated in the 50-ton gravity concentration-flotation mill built on
the property in 1924; the product, lead concentrates, was shipped to
the Durango smelter. The Otto Mining Co. operated the San
Bernardo mine and its 100-ton gravity concentration and flotation
mill; lead concentrates were shipped to the Durango smelter. The
Lazo Bisco Leasing Co. operated for a period the Butterfly-Terrible
mine and amalgamation-gravity concentration mill; gold bullion was
shipped to the Denver Mint and lead concentrates to the Durango
smelter. Lead-silver smelting ore was shipped from the Fourth of
July and Galcna Girl mines. At the Silver Bell mine 600 feet of
development work was clone in 1926, and two cars of dry gold and
silver smelting ore were shipped.

Upper San Miguel district (Telluride).—Six mines in the Upper San
Ivliguel district in 1926 produced 449,525 tons of ore, yielding
$1,347,463 in gold, 928,902 ounces of silver, 148,000 pounds of copper,
7,649,500 pounds of lead, and 318,000 pounds of zinc, with a gross
calculated value of $2,583,628, as compared with $2,698,955 in 1925.
The two by far most important producing mines were the Smuggler—
Union arid the Tomboy. Other producing mines were the Alta
Black Bear, Liberty Bell, and Nellie. Only 20 tons of ore was
shipped to smelters; 444,732 tons went to amalgamation-concentration
mills; 4,773 tons went to concentration mills.

The Smuggler-Union mills (650 tons Willy capacity) consist of a
60-stamp plate amalgamation mill (built 1899) and a flotation mill

(built 1920). Flotation concentrates in 1926 represented two-thirds
of the coilcentrate product. The ore is given a preliminary crushing
at the mine and carried by a 1-mile aerial tram to the mill.

The Tomboy 600-ton gravity concentration-flotation mill is built
at the mine.

The production from the Liberty Bell was made by lessees. The
Liberty Bell Gold Mining Co. was dissolved in 1920, but production
was made by the company in 1921 and by lessees since that year.

The Black Bear mine constitutes one of the known ore reserves in
the State of Colorado of low-grade complex gold-silver-copper-lead-
zinc-iron ores. The blocking out of these ore bodies was done in
1922 to 1924, and production was made during these years by bulk
flotation treatment at the Smuggler Union mill. The ore bodies of
this mine were the inspiration for the development of the Read
Coolbaugh suiphating plant at the Durango smelter. Only 80 feet of
development work was done in 1926 and. only 30 feet in 1925, and
production was nominal for both years.

The Alta mines and 150-ton gravity concentration-flotation mill
have been operated by J. M. Wagner since the release in September,
1924, of the option held by the Belmont-Wagner Mining Co. In
1925, Wagner drove a raise from the mill adit level (which is 7,500 feet
long) to connect with upper workings 400 feet above for ventilation.

The report of the Smuggler Union Mining Co. for the year ended
April 30, 1927, says:

The gross extracted value of ore produced during the year was $1,581,923.53.
Freight and treatment amounted to $336,946.04, leaving a total net value of
$1,244,977.49. Additional receipts incident to operations amounted to $4,849.89,
making total gross receipts after deduction of freight and treatment charges,
$1,249,827.38.

The direct operating charges for the year amounted to $1,066,445.68. The
indirect charges, including insurance and local taxes, amounted to $i0,584.27.
Boston office expenses, including salaries, administration, legal expense and
taxes, amounted to $24,673.54 making a total cost of $1,181,703.49 and leaving a
net profit for the year, not including in expenses any charges for depreciation,
depletion or interest, of $68,123.89.

Back interest of $9,732.28 was paid on outstanding bonds, notes, and stock
holders’ loans, which with interest paid and accrued on other indebtedness, made
a total of $11,938.03, reduced by interest received to a net charge for the year
of $10,629.19.

The sum of $9,460.83 was spent for construction, and is carried as a capital
account.

For comparison, in the tabulation below, the figures for the two fiscal years
are given:

Tonnage and metal contents and average prices received, Smuggler Union Mining
Co., Cob., April 30, 1925, to April 30, 1927

Period Tons Gold Price per Silver Price per Lead Price per Copper Price per
milled 1 ounces ounce ounces ounce pounds pound pounds pound

April 30, 1026,
to April 30,
1927 253, 975 45, 093 $20. 189 516, 865 $0. 550 6, 615, 008 $0. 0586

April 30, 1925,
to April 30,
1026 224, 256 37, 984 20. 211 442, 544 . 646 8, 519, 201 066 2, 372 $0. 081

I The dscal year 1926 includes some lessees’ ore. In 1927, all ore produced was on company account.
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A tabulation of the receipts and operating expenses (not including interest,
depletion or depreciatioa) for the year, on the basis of tons produced by the com
pany, with corresponding figures for the year preceding, for comparison, follows:

Receipts ansi operating expenses, Smuggler Union Minino Co., Teliuride, Cob.,
fiscal years 1926 ann 1927

Period Year ended Apr. 30, Year ended Apr. 30,
1027 2020

Tonnage 253, 075 218, 440

Receipts Per tan Receipts Per ten
Gress extracted value $1,ssl,023.s3 *0. 220 $1, 323, 039.73 $5. 050
Freight and treatment 130,910.04 1. 327 201,011.67 1. 312

Net value 1,244,077.49 4.902 1,032,028.06 4.724
Incidental reseipts 4,849.80 . 010 4,011.10 . 021
Royalties 10,039.01 . 073

Totalreceipta 1,240,827.18 4.021 1,012,483.20 4.818

Expenses Per ten Expenses Per ten
Direst operating charges 1,066,440.60 4. 190 066,550.20 4. 420
Indirect operating charges 00, 584. 27 . 355 97, 070. 00 . 447
Beetsn office expenses 24,673.04 . 008 22,007.06 . 101

Total operating expenses 1,181,701.40 4. 653 1,088,572.34 4. 074
Loss:

Profit 68,123.80 . 268 14,080.05 . 150

Feet

Drifting 5, 284. 9
Crosscutting 453. 8
Raising ‘, 589. 9

Total 10, 328. 6

This compares with 7,825 feet completed last year. In addition, 28,355 cubic
feet of slabbing were done, compared with 43,076 cubic feet done last year.

Although new ore was exposed which to some extent took the place of that
removed during the year, developments on the whole were not as encouraging as
had been hoped for.

Oa the Flat vein about 9 level, drifts to the south, on 7, 8 and 9 levels have
disclosed that, although the vein continues, the ore shoot which has been con
tinuous for nearly 4,000 feet has apparently ended, and further development has
been discontinued in this direction. There now remains in this section, only
the stoping out of the ore in place, and removal of the broken reserve, an opera
tion of less than a year at the present rate of production.

On the Flat vein below 9 level, No. 12 level was completed northward to its
junction with stoped out ground, and exposed ore of mill grade for most of its
length. Nos. 12, 13, 14 and 15 levels were all advanced south in the direction
of, and under, the productive area above 9 level, above referred to, but so far
developments have opened only intermittent pntches of low grade ore. These
unfavorable developments, together with the termination of the ore shoot above,
have greatly restricted the possibilities for tonnage in this ciuarter.

On the “Combined Smuggler” and Flat veins, Nos. 13 and 15 levels were
continued to the north and have opened ore of good grade, although there is
evidence that the former, which is 1,100 feet south of the north boundary of the
property, has reached the end of the ore shoot. The difficulties encountered in
handling heavy ground in both of these levels have, however, made both stop
ing and development slow and expensive.

The Smuggler vein has been developed by drifts both north and south on 12
level, south on 13 level, and by drift and raise on 15 sublevel. Ore of good
grade, but generally of narrow width, has been opened in all these developments,
except for 15 sublevel, in which it is too low grade to pay at present.

Stoping has been done on the Ansborough vein from the old drift on that
vein on 9 level. This work has opened ore of mill grade, containing low gold and
silver and good lead values, but of somewhat erratic occurrence. As yet no

steady production is looked for, but it is hoped that this will eventually replace

the tonnage now coming from the Flat vein above 9 level.
That ore exists below the lowest level, No. 15, as mentioned in the last annual

report, is proven by the developments on that level, which now have exposed a

shoot of good mill grade for over 1,000 feet. Designs have been drawn for the

shaft which will eventually reach this territory, but the cost, considering the

present price of lead and silver, prevents its undertaking for the present.

Ore reserves estimated as of May 1, 1927

Broken ore:
Flat vein above 9 level
Ansborough
Flat vein above 15 level
Combined vein above 15 level

Unbroken ore:
Blocked ore—

Flnt vein above 9 level
Flat vebi above 15 level
Combined vein
Smuggler vein

Ansborough vein

In the estimate division is made between blocked and partially blocked ore

contrary to the last estimate, because the value of ore in the latter division is not

in general so well established as it was last year, and in some cases is not immedi

ately accessible. Nevertheless, ore of this class may reasonably be considered

as positive reserve. No account is taken of possible ore from which new ore

reserves must be developed, further than to say that areas exist, in the Ansborough

vein between 9 and 5 levels, the Smuggler vein between 15 and 11 levels, the

Combined vein below 15 level, and the Flat vein between 15 and 9 levels, in

which ore is indicated, and which it is hoped will supply tonnage to take the place

of that now in reserve.
For comparison, on May 1, 1926, reserves were reported as follows:

Value per ton

$6. 30
6. 78

6.74 Total value, $3,504,283

Tons

Broken ore 41, 005
Unbroken ore 478, 736

Total 519, 741

From the above it is seen that the ore reserves kayo boon diminished by 125,066

tons, but that the grade of ore in reserve has boon increased by $0.48 per ton.

These differences have been caused partly by failure to develop sufficient new ore

to take the place of the 253,975 tons produced during the year, and partly by

recalculation of quantity and value due to the elimination of 20 per cent of the

tonnage in the form of waste discarded on the sorting tables, a factor which it has

been possible to apply for the first time during this year. This has resulted as

above seen, in lowering the tonnage and raising the grade of the ore in reserve.

‘Using prIces of: $20.00 per ounce for gold ;$0.50 per ounce for silver $0.05 per pound for bed.

Development work at the Smuggler Union in 1926

Tons

29, 551
16

10, 103
17, 392

57, 062

26, 864
23, 542
71, 076
44, 730

2, 555

168, 767

Gross volns
per ton 1

$6. 33
5. 35
5. 49

10. 81

7. 55

6. 11
7. 65
7. 15
7. 50
9. 80

7. 19

6. 19
6. 87
7. 74
9. 37

7. 15
7. 22

Partially blocked ore—
Flat vein above 15 level 67, 246

Combined vein 49, 127

Smuggler vein 23, 512

Ansborough vein 28,961

168, 846

Total ore in reserve 394, 675

Total value:
Broken ore $430, 621

Unbroken ore 2, 419,662

2, 850, 283
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The directors’ report of the Tomboy Gold Mines Co. (Ltd.) for the
year ended June 30, 1926, includes the report of the general manager
at Telluride, dated July 19, 1926, excerpts of which are as follows:

Ore extracted at the rnisies.—A total gross of 241,264 tons was hauled from the
Montana mine to the mill. From this total, 22,660.2 tons, or 9.39 per cent, were
sorted oot at the mill anti discarded as waste, and 13,052.1 tons, or 5.41 per cent,
were deducted for moisture content, leaving, with a gain in bin storage of 116
tons, a net total of 205,435.7 dry tons milled.

No farther ore was drawn from the Argentine mine during the year.
One hundred per cent of the ore sent to the mill was drawn from the Montana

mine and came from the several stope blocks, as follows:
A little further cleaning up of the No. 1—30 block was done and 296.3 tons were

drawn.
From the No. 143—162 block, 110,557.4 tons were drawn, or 2,507.6 tons in

excess of the content estimated a year ago, and still this block is not exhausted,
as will be noted under “Ore reserve.”

From the No. 170—184 block, 54,983.3 tons were drawn.
Miscellaneous cleaning up produced 43.8 tons of ore.
From below 1,750-foot level, 75,383.2 tons were trammed and hoisted through

No. 128 hoistway. Of this tonnage, 72,139.2 tons were drawn from the No. 110—
147 block, or 30,464.2 tons in excess of the estimated contents. This excess is
chiefly due to the stoping of extra ore not included in last year’s estimate, and to
inability at that time to determine exact widths between walls where ore hadbeen broken for many years. This tonnage practically exhausted all broken ore
between 1,900-foot and 1,750-foot levels.

Three thousand two hundred forty-four tons of ore were trammed and hoisted
from 2,050-foot level stope between No. 120 and No. 127. This ore constitutedthe shrinkage while this section was being stoped to within floor pillar distanceof 1,900-font level.

During the past year no new development of any sort was undertaken for thereason that all possibilities of the property have been thoroughly exhausted.
Ore rescrves.—These stand as of July 1, 1926, at 75,570 tons total, and are

composed of 48,895 tons of broken ore and 26,675 tons of unbroken ore.
Of the total reserve tonnage, 40,454 tons remain to he drawn from above

1,750-foot level. And of this 40,454 tons, 12,792 tons of broken ore together
with 4,816 tons of unbroken pillars, lie south of No. 167 hoistway, and 17,637tons of broken ore together with 5,209 tons of unbroken pillars, lie north ofNo. 167.

Below 1,750-foot level, the 2,050-foot level stops contains 16,466 tons of broken
and 7,000 tons of unbroken ore. A small block of unstoped ore just south of
No. 110 and above 1,900-foot level contains 3,825 tons, and the block just north
of No. 77 raise contains 7,825 tons of unbroken probable ore between 1,900-foot
and 1,750-foot levels.

• Of the 241,264 tons of ore drawn during 1925—1926 from the mine, 30,804 tons
were excess not included in the estimated reserve of 277,410 tons. Therefore,

• using last year’s ore reserve figures there should remain but 66,950 tons. How
ever, the estimate for 1926—1927 is based upon more actual measurements than
have heretofore been possible, and is conservatively safe.

Just how much of this ore can be profitably milled, is uncertain, but assuming
that it can an be milled and that some excess over that estimated will be drawn,
all avallable ore is quite sure to be exhausted by the end of 1926.

The ptant.—This, together with all outlying buildings and equipment, has been
kept in first-class operating condition.

No additions were made and no new construction has been or will be neces
sary.

The electrically driven pump, assembled in our own shops, and used for pump
ing milling water from Argentine storage, worked out very satisfactorily and
greatly relieved the overload on the compressor plant. The compressor plant,
however, has been kept busy operating to full capacity supplying air for No. 128
hoist. This hoist, though old and well worn, has been kept in continuous opera
tion and by careful attention we hope to make it last through the hoistiug of
ll remaining ore from below 1,750-foot level.

Reeenue end expenditure, year to June 30, 1926

205,435.7 tons milled, yielding bnlhon worth $175, 117. 62
And concentrate worth 547,987. 51

723, 105. 13
Sundry profit, hoarding house, rents, etc 10, 946. 11
Royalty (from lessees) 1,380. 13

735, 431. 37
Mining and development cx- Per ten

peoses $L 36
Milling expenses . 55
Concentrating expenses (includ

ing transportation to railway) . 57
Water supply expenses . 19
Assay office expenses . 02
General expenses . 25
Taxes and insuranc& . 21

Total 3. 15 647, 112. 90

Profit 88, 318. 47

On December 25, 1926, the general manager posted a notice that
the Tomboy mine would be closed down shortly. On February 3,
1927, at London, notice was given that “All active mining operations
had ceased and that arrangements for cleaning up the plant and
machinery, and the preparation of the necessary inventories and
schedules with a view to the disposal of all the installation and stores,
are in hand.”

SUMMIT COUNTY

The total gross calculated value of metals produced by Summit
County lode and placer mines in 1926 was $634,140, as compared
with $688,638 in 1925. The decrease is mainly attributable to the
falling off in dredge production at Breckenridge, for the increase in
the lode output of tbe Montezuma district balanced the decrease in
tbe output of lode mines at Breckenridge.

Rinentciet statement, Smuggter Union. Mining Co., Aprd 30, 1926, end April 30,
192y

April 30, 1926 AprIl 30, 1027

Assets:
Mines 10,054,011.13censtrucuen ins, no. es5an Miguel Develepment ce 340,100.32
cash 8,901.04
Acceuets rsceivahle 117, ass. OsInventory 103,218.10
Accrued taxes, insuraucs, etc 19,508.50
Deficit om3,00als

$5, 014, 054. 13
1,480, 13 88

330, 100. 32
98, 040. 21

107, 032. 20
93,208.43
14,188.10

670, 938. 82

Lishilities:
capital
nonds
Notes pay,,hle
Aecauotapayable
Accrued interest and taxes
lanaproperty
Reserve tar depreciation
Reserve far depletian
Paidiosurplom

7,757,321.06 7,874,506.08

1, 000, 005. 00 0, 000, 000. 00
67, tOO. 00 87, 100. 00
00, 317. 70 90, 337. 70
90,608.70 88,371.27
57, 715. 00 86, 102. 72
0,872.85 1,872.65

830, 653. 58 050, 820. 20
1,400,852.54 1, 400, sn 54

200, 000. 00 200, 006. 00

7,757,320.06 7,874,500.08

$279, 492. 96
112, 778. 69

116, 580. 18
38 247. 12

4 205. 88
52, 076. 62
43, 731. 45
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total calculated value to $266,307; the lead yield fell off only 2,215,243pounds, but -the decrease of $0.017 in average price resulted in adecrease of $1,312,353 in total calculated value; a decrease of 919,517ounces in silver output, coupled with a decrease of $0.057 in averageprice per ounce, resulted in a total value decrease of $789,501; goldshowed the heaviest decrease, $1,798,915, of which $1,788,000 wasdue to decreases of $1,128,507 in the Cripple Creek district, $437,431 inSan Miguel County, and $222,071 in Lake County, and the remainderto the overbalancing of increases in Summit, Rio Grande, La Plata,Saguache, Dolores, and Park Counties by decreases in San Juan,Boulder, Clear Creek, Ouray, Gilpin, Eagle, and Chaffee Counties;the decreases in silver yield in San Miguel, Mineral, Lake, ClearCreek, San Juan, and Pitkin Counties were not compensated by theincreases in Saguache, Dolores, and La Plata Counties; the copperincrease is mainly attributable to the increased output of lead-copper-silver-gold concentrates from the Rawley mine, Saguache County;the notable increases in lead production in Dolores, Eagle, andSaguache Counties were more than balanced by decreases in theother important lead-producing counties; the zinc increase is largelydue to the increased yield from Rico, Dolores County.
Operating details are given under the caption, “Review by countiesand districts.” Some of the more significant are briefly noted in thefollowing: In the Cripple Creek district the tonnage of ore mined fromthe Cresson for the calendar year was slightly greater than in 1926 butthe grade of the ore shipped was under that of 1926, the Portland production was about $800,000 less than that of 1926, the Vindicatorsurface buildings were destroyed by fire in December, the Queen wasreopened, and the United Cold Mines Co. increased its output from90,861 tons of ore in 1926 to 93,840 tons in 1927. At Colorado Springsthe Golden Cycle mill was operated continuously, mainly on CrippleCreek mine and dump ore. At Canon City the Empire Zinc Co.’sniagnetic mill was abandoned shortly after the end of the year. AtFlorence the River matting, fuming, and zinc oxide plant made ashort run on ore and concentrates in stock but purchased no new ore.At use high-grade lead (cerussite) concentrates were produced fromthe Terrible mine until October. At Bonanza the Rawley millcontinued in operation at a rate of 300 to 325 tons of ore a day. Inthe Sumrnitville district the Little Annie mine produced $133,530 ingold. At Creede silver production decreased. At Eureka theSunnysicle selective flotation mill operated steadily at a rate of 825tons of ore o day. Near Silverton development work was done atthe Shenandoah-Dives-Mayflower-North Star group. At Rico theInternational selective flotation 225-ton mill operated for nine months.At Ophir the Carbonero and San Bernardo selective flotation millswere in operation. At Telluride the Smuggler Union was the onlyimportant producer. In Ouray County the operations at the CampBird upper levels were continued by lessees; the Sutton flotationmill and the Wanakah concentration mill were operated part time;copper ore was shipped from the San Antonio, copper-lead-zinc orefrom the Beaver-Belfast, and lead-silver-gold ore from the Bachelor;and development work was done on the Wanakak-Pony Express-American Nettie-Jonathan group. At Aspen silver and lead outputdecreased. At Rifle the 110 to 140 ton vanadium plant operated

steadily. At Gilman ore was shipped until
October and silver-iron pyrite throughout the year, while development
of ore reserves was continued. In the Leadville district 62 per cent of
the tonnage mined was lead_zinc_silver_lion ore (mostly from the Lead-
vile Deep Mines) which was shipped to the Colorado Zinc-Lead selec
tive flotation mill and to zinc-lead pigment plants, and 18 per cent
was old smelter slags; the tonn age of all classes of ore available for the
Leadville smelter was only sufficient for two furnaces. At Climax
the Climax Molybdenum Co.’s flotation mill was operated at an
average rate of 578 tons of ore a day for 365 clays. In Summit
County at Montezuma two mills were operated part time; at
Breckenridge the Wellington wet gravity and roast magnetic mill
was changed to a selective flotation mill, the pilot mill of the Royal
Tiger was operated part time, and the Blue River dredge was
operated from May 1 to December 31. In Park County operations
comprised, chiefly, development work; the Fairplay dredge remained
idle; some goid_Silver_copPerl bismuth ores were shipped from
Hall Valley. In Boulder County the Boulder County and Wood
Mountain mills were in operation; the Wolf Tongue tungsten mill was
destroyed by fire early in the summer, but a new mill was built and
was ready for work in December. In the Silver Plume_Georgetown
district the East Butte mill was idle aid there was only small pro

duction from the mines of the district. At Empire the Gold Dirt or

Rose City No. 2 flotation mill was operated on pyritic gold ore from

the Gold Dirt mine. At Idaho Springs there was continued produc
tion of telluride ore from the West Gold but in lessened quantity;
the Newton mill was operated for only a short period; the Lake
property was developed through the Big Five lateral; and the Argo

adit was reopened to allow development of the Concrete and Burroughs
group in the adjoining.(GilPin) county. In Gilpin County the Eureka,
Incidental, Pewabic, rizona_Morning Star, and Perigo mines were the
chief producers; the Rose City No. 1 mill was destroyed by fire.

ORE CLASSIFICATION

Ore sold or treated in Colorado in 1927, with content in terms of recovered metals

- Ore Gold Silver

Source
Short tons Per cent Fine ounces Per cent Fine ounces Per cent

Dry gold oe 514, 376 32. 02 183, 057. 90 71. 67 67, 791 1.79

Dry gold and silver ore 291, 099 18.62 46, 292.08 19.30 735, 661 19.45

Dry silver ore 221,830 13.81 2,369.52 .92 1,605,748 42.43

1,035,305 64.45 234,669.50 91.89 2,409,501 63.67

copper ore 467 .03 140.61 .09 14,888 .39

Copper-lead ore 410 .03 87. 61 - 03 8, 284 - 22

Lead ore 61, 275 3.81 2,499.90 .98 244,788 6.47

Lead-Clue ore 508, 679 31. 66 13,419. 46 5. 25 1, 106, 008 29. 22

zinc ore 392 - 02

571, 223 35.55 16, 139. 98 6. 32 1, 373, 668 38. 30
4
4

-—5

Total, lodemines 1, 606, 525 100.00 250,809.08 68.21 3,783,400 05.07

Total, placers 4,568.25 1.70 1,136 .03

1,600, 528 100. 00 255, 377. 33 100.00 3,784,805 100. 00

Total, 1926 1,839,740 I 342,300.84 4,704, 122
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going to El Paso, Ten.); a high-grade lead concentrate carrying morethan half the recovered gold and silver went to the Durango smelter:and a zinc-lead middling carrying more gold but less silver than the Zincconcentrate was shipped to the Read-Coolbaugh sulphating plant atthe Durango smelter, where the soluble zinc sulphate was leachedout, the residue being sent to the lead furnaces. Some of the zincsulphate was sold to flotation plants throughout the United Statesand some was sent to Amarillo, Tex.,to be made into slab zinc after firstbeing made into a zinc oxide. The flotation mill at Eureka is connected with the mine by a 17,000-foot aerial tram. Crushing isdone both at the mine and at the mill. The mining is done by theshrinkage-stope method. Development work in 1927 totaled 6,660feet.
The equipment of the Sunnyside flotation plant in 1927 was asfollows: 2 Gates No. 6—K gyratory crushers (at the mine), 2 Ferrel13 by 31 inch jaw crushers, 4 Denver Engineering Works S by 14 foottube mills, 3 Marcy No. 86 ball mills, 6 Dorr (both C and D) rakeclassifiers, 11 No. 6 Wilfley tables (used only for control), 30 MineralsSeparation 24-inch Standard flotation machines (10 machines as leadroughers, 20 machines as zinc roughers), 6 Minerals Separation 18-inchSub—A flotation machines (lead and zinc cleaners), 3 Portland filters(12 by 3½ foot for lead, 12 by 9 foot for zinc, 12 by 5 foot for middlings), and 3 Dorr 28 by 9 foot thickening tanks (1 each for lead, zinc,and middhings).

SAN MIGUEL COUNTY
The mines of San Miguel County in 1927 produced 312,490 tonsof ore, yielding $922,806 in gold, 905,949 ounces of silver, 219,443pounds of copper, 9,647,540 pounds of lead, and 708,000 pounds ofzinc, with a total gross calculated value of $2,118,333, as comparedwith 478,116 tons of ore and $2,971,182 in 1926.
Iron Springs district (Opliir).—The Ophir district in 1927 produced44,494 tons of ore, yielding $14,906 hi gold, 246,873 ounces of silver,96,435 pounds of copper, and 3,096,238 pounds of lead, with a totalgross calculated value of $362,579, as compared with $387,554in 1926. The principal producing mines were the Carbonero andthe San Bernardo. Some lead-silvercopper_gold smelting ore wasshipped from the Carbonero mine to the Durango smelter, butthe greater part of the ore mined was dry silver ore, carrying somelead, and was milled at the 45-ton flotation mill on the property.The ore was ilearly all sulphide; it was crushed in a Universal crusher,then went to a Ruth 3 by 9 foot rod mill, and then to an 8-cell Ruthflotation machine supplemented by 4 Deister-Plato tables (1 used as arougher, 2 as slimers, and 1 as a pilot). The product was a lead-copper_Silver_gold concentrate. The mill was built in 1924. It isconnected with the mine by a 3,300-foot aerial tram. The SanBeruarclo dry silver ore, carrying some lead, was milled at the ValleyView flotation mill, built in 1920, at Matterhorn, 2 miles south ofOphir. The equipment consists of 1 Gates gyratory crusher, 2 AllisChalmers 6 by 5 foot ball mills, 1 Dorr duplex classifier, 1 MineralsSeparation 12-cell flotation machine, 1 American continuous filter,and 1 agitation tank. The mill was operated nine months; theproduct was a lead-copper_silver_gold concentrate. The San Bernardo mine is opened by five adits, totaling 9,500 feet. Threehundred feet of development work was done in 1927. The Silver

Bell mine was operated all year, 300 feet of drifts being driven and
one lot of lead-silver ore being shipped. A car of copper-silver-gold
ore was shipped from the Crown Point mine. The old mill on the
Butterfly-Terrible mine was destroyed by fire in May, 1927. Con
struction was started on a new mill to replace the old one. At the
Suffolk group, opened by a 2,043-foot adit, the timbering was repaired
and development work was done.

Lower San Miguel district (Sawpit) —One car of zinc-lead-silver-
gold sulphide ore was shipped from the Lizzie prospect to the custom
mill at Bauer, Utah.

Upper San Miguel district (Telluride) .—Five mines in the Upper San
Miguel district in 1927 produced 267,971 tons of ore, yielding
$907,849 in gold, 659,030 ounces of silver, 123,008 pounds of copper,
6,548,556 pounds of lead, and 703,000 pounds of zinc, with a total
gross calculated value of $1,755,184, as compared with 449,525 tons
of ore and $2,583,628 in 1926. The Smuggler Union mine was the
only important producer, as the Tomboy closed down in January,
1927. The Alta 300-ton mill was operated for a few weeks at part
capacity the equipment consists of 1 Allis Chalmers crusher, 2
Marcy ball mills, 2 Dorr classifiers, 6 No. 6 Wilfley tables, 7 J. B.
flotation machines, 3 homemade flotation machines, 1 Minerals Sep
aration flotation machine, 1 Colorado Iron Works filter, and 2 Dorr
thickening tanks. No development work was done at the Alta mine
in 1927. A lessee on the Black Bear mine shipped zinc-lead-copper-
silver-gold-iron suiphide ore to the selective flotation custom mills
of the International Smelting Co. at Rico, Cob., and at Tooele, Utah.

The Smuggler Union Mining Co.’s 650 to 800 ton mill, which com
bines stamp amalgamation, gravity concentration, and flotation, was
operated steadily in 1927 until a fire on October 20 destroyed the
surface workings at the Pennsylvania adit. This accident curtailed
production until the internal shaft could be converted from a man-
hoisting to an ore-hoisting unit to make the ninth level the main
outlet. The history, production, geology, mining methods, and
metallurgical methods and results at this mine, which has had a
life of 52 years, are given in an article by the company’s president
and general manager,5 and details of grade of ore mined and costs
are quoted as follows:

The Smuggler ore is characteristically a gold-silver ore with a little lead. The
upper levels showed shoots of very rich ore, containing particularly free gold.
As late as 1910 crude ore assaying several hundred ounces of silver per ton
was regularly sacked and shipped, and several times within my recollection
pockets of gold ore were encountered on which guards werb posted. These
occurrences have passed into history, unfortunately; but occasionally, even now,
very rich but small pockets are encountered even at the lowest levels.

The characteristic mill ore of the Smuggler vein contains now about 0.12 ounces
gold and 6 to 8 ounces of silver with about 1 per cent lead. The Flat vein also
was richer near the surface, but its lead content has always been greater than
that of the Smuggler ore. Fortunately, its gold content is somewhat higher also.
Characteristic mill ore runs 0.20 gold, 1 to 4 ounces silver, and 1.5 per cent lead.

The process at present used is simple, since no selective separation is macic or,
indeed, is feasible. A simple oil mixture with a small addition of xanthate is
added to the product as it comes from the concentrator, which is then passed
through a succession of cells of Callow type. The resulting concentrate is
pumped bacic to two cleaner cells. After thickening, this product is mixed with
the concentrate from the stamp mill, dcwatered, and filtered on Portland filters.
The cake passes over belts to the bins, whence it is mechanically loaded into

‘Livermore, Robert, Prolonging the Life of the Smuggler Union Enterprise; Eng. and Mm. Jour., vol.
125, Mar. 31, 1928, pp. 529—932.



1925 1526 1827

Gross extracted valise, per ton- $6.25 $6.06 $0.23
Freight and treatment 1.08 1.33 1.33
All other expenses 4.88 4.97 4.65
Total cost 5.00 6.30 5.58
Tonnage 177, 720 218, 419 253 975

The following summary shows the operating costs for a typical year. The
costs given include every expense at Telluride, including local taxes, insurance,
and construction, and exclude only Boston office expenses, depletion, and
depreciation:

Per short ton Ore reduction Per short ton
$1. 194 Crushing $0. 092

• 460 Flotation plant .368
057 Concentrating mill • 610

• 766 General charges • 398
Development . 396
Construction . 037

.131
• 085 Grandtotal 4. 594

The Tomboy Gold Mines Co. (Ltd.) continued operation for about
a month in 1927. Later in the year the property was sold to local
capitalists, who, under the name of the Tomboy Mines Co., put up a
287-foot raise and shipped 175 tons of lead-silver gold-bearing mate
rial from a clean-up of the mill.

SUMMIT COUNTY

The total gross calculated value of metals recovered from Summit
County lode and placer mines in 1927 was $532,952 as compared
with $634,140 in 1926.

Brecicenridge district .—The total gross value of the combined out
put of lode and placer mines in the Breekenridge district in 1927
was $505,133. A Universal power shovel on a caterpillar was operated
from June 12 to September 12 at the Bemrose-Bostwick placer in
Hoosier Gulch, near Hoosier Pass. The gravel dug up—1,126 cubic
yards—was clumped over grizzlies and into sluice boxes, where a gold
amalgam averaging 0.747 gold and 0.177 silver was recovered. The
Blue River Placer Mining Co.’s electrically driven dredge of 88
buckets, each with a capacity of 8½ cubic feet, handled 988,527 cubic
yards in. 4,579 hours—May 1 to December 31. The Mekka Placers
hydraulic mine was operated four months. Small sluicing operations
were conducted at the Mickie, Shakespeare, Swan3 and Washington
placers.
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A few hundred tons of dry gold and silver ore from the Detroit
isune was milled by amalgamation and concentration at the Exten
sion mill, and one car of lead-silver-gold ore was shipped from the
Detroit mine to the Leadville smelter Development was continuous
at the Royal Tiger property, where 3,020 feet of drifts, 351 feet of
crosscuts, and 1,159 feet of raises were opened. The Royal Tiger
experimental mill was operated four months; the product was a lead-
silver-gold concentrate. A small lot of lead-silver-gold siliceous
oxidized ore was shipped from the Sure Thing property to the Lead
ville smelter. The Wellington Mines Co. operated the Wellington
mine and 100-ton jigs, table, and magnetic separation mill until April
1, 1927, when the operation of the property was taken over by the
Wellington Mines Leasing Co. This company rebuilt the concentrator
to a 125-ton selecti,re flotation mill and started the new mill August
23, operating it until November 28, when all operations were sus

• pended owing to the decline in prices of metals. The flow sheet of the
• old mill was crushing to one-fourth inch by jaw crusher and rolls.

Plus 4 mesh, 6 mesh, and 12 mesh went to Harz jigs. Minus 12
mesh went to hydraulic classifier to tables. The zinc product was
roasted, then went to magnetic separators where the iron was removed,

• and again to tables. The new mill flow sheet is crushing by jaw crusher
and rolls to one-half inch, then to ball mill and Dory classifier until
10 per cent minus 80 mesh. One 12-cell 18-inch Minerals Separation
flotation machine is used to make lead concentrates, then the pulp
goes to two conditioning tanks, and then to a 12-cell 18-inch Minerals
Separation flotation mill for zinc concentrates. The lead concentrate
and the zinc concentrate each goes to Wilfley tables to thickener to
American filter.

Montezuma district.—Two mills were operated at Montezuma part
of the year—the Pennsylvania gravity concentration mill making
lead concentrates and the new St. John flotation mill making a lead
and a zinc concentrate. Only 70 feet of development work was
done at the Bell & California group, from which 31 tons of lead-silver
ore were shipped to the Leadville smelter. A small lot of lead-
silver smelting ore was shipped from the Windsor claim also. At
the Hall group 400 feet of development was done, at the Hunki Don

300 feet, at the Marlin 200 feet, and at the New York 800 feet.
Tenmile district (Kolcolno, Robinson, Frisco).—Several cars of sili

ceous lead-silver-gold sulphide ore were shipped from the Wilfley group
at Kokomo to the Leadville smelter. One car of siliceous lead-silver-
gold oxidized smelting ore was shipped from the Etta property at
Frisco. Fifty feet of winze and 50 feet of drift were opened in 1927
at the King Solomon 6,000-foot adit at Frisco.

TELLER COUNTY

Mine and dump ore, concentrates, slags, clean-ups, and stolen spec
imen gold from the Cripple Creek district aggregated in recovered
gold to United States mints and to smelters 160,000.52 fine ounces,
valued at $3,307,505 as compared with $4,436,012 in 1926; aild
25,344 ounces of silver as compared with 25,609 ounces in 1926.
The Golden Cycle roastamalgamationcyanidatio11 mill at Colorado
Springs was operated steadily at 862 tons a day, mainly on ores from
the Cripple Creek district. Gold ore in 1927 was also received from
Boulder, Clear Creek, Gilpin, Lake, and La Plata Counties and silver
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cars for shipment to Durango. From two to three cars a day, equivalent to
about 2,000 tons of concentrates a month, are made. The amalgam is retorted
and the bullion sent to the mint. This product formerly constituted about
one-third of the gross production but now is somewhat less.

Considering the somewhat complex nature of the ore and the comparatively
simple treatsnent accorded it, the percentage of extraction of the metals is satis
factory. Based on the usual method of estimation, using net smelter and mint
returns and calculated values of the tailings, 90 per cent of tile gold and lead
and 80 per ceni of the silver is recovered. Tile coucentration ratio is quite
uniformly 10 to 1.

From July, 1925, all efforts have been directed to increase of production to
the full capacity of the mill, and at the same time to maintain the grade of the
ore at a profitable level. This was not clone at once, and there have been many
setbacks. Tile story is summarized in the figures given in annual reports of the
company for the fiscal years ended April 30, 1925, 1926, and 1927, which follow:

Ore extraction

Mining
Timbering
Iloisting
Tramming

cable tramway

Smuggler tramway
Pennsylvania “
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II1’ DredgIng Total
County

Gold Silver Gold Silver Gold Silver

Adams 200.56 29 200.56 28Challee 26.03 5 25.03 5Cloar Creek 6. 82 2 6. 82 2Douglas 1511 15.14Eagle.. 200 2.00Gi1iu 92.83 17 02.83 37Jeioison 4.84 4.847’Ioffat
. 953 953Summit 143. 80 47 2, 408. 00 628 2, 611. 86 678

502. 45 100 2, 468. 06 628 2, 970. 51 728Total, 1927 304.38 73 4,203.87 1, 053 4,568.25 1, 138

MINING INDUSTRY

Operating details are given under the Caption, “Review by coun
ties and districts,” bet some of the more significant are briefly noted
here. In the Cripple Creek district the gross value of oie shipped
by the Portland Gold Mining Co. increased from $149,302 to $200,-
012, but the gross value recovered at that company’s Independence
mill dropped from $660,293 to $473,840. The mill was closed Decem
ber 1, 1928. The quantity of ore from the Cresson mine for the
fiscal year ended August 31, 1927, was 104,645 tons of an average gross
value of $12.95; for the fiscal year ended August 31, 1928, it was
106,041 tons of an average gross value of $9.21; no improvement in
grade was made in the last four months of the calendar year 1928.
The United Gold Mines in 1928 produced 97,626 tons of ore of an
average gross value of $9.08, compared with 93,840 tons of an aver
age gross value of $8.16 in 1927. The Elkton and Queen became
important producers. At Colorado Springs the Golden Cycle mill
was operated continuously, mainly on Cripple Creek mine and dump
ore. At Canon City the Empire Zinc Co.’s magnetic separation
plant was dismantled shortly after the beginning of the year, but
the company’s zinc oxide plant was operated steadily. At use cle
velopment only was done at the Terrible mine, from which high-
grade lead (cerussite) concentrates had been produced up to Octo
ber, 1927. At Bona:aza the Rawley continued in operation at a
rate of 325 tons of ore a day. In the Summitville district the
Little Annie mine produced 245,579 in gold. At Creede silver
production increased because of ore discoveries in fissures in thehanging wall of the Amethyst fault fissure. From White Pinezinc-lead-silver milling ore was shipped. At Eureka the Sunnyside
selective flotation null operated steadily at a rate of 900 tons of ore
a day. Near Silverton the ore found in the Mayflower claim by the
Shenandoah-Dives Syndicate’s adit was milled successfully in the
pilot mill installed in the old Iowa-Tiger mill.

At Rico the International selective flotation 225-ton mill remainedidle, but shipments from the district—mostly to Utah custom milling plants——aggregated 58,443 tons of ore, compared with a pro-

duction of 60,743 tons in 1927. At Ophir the Carbonero selective
flotation mill was the only mill operated steadily. At Telluride the
Smuggler-Union was the only important producer, and it closed in

December, 1928. In Ouray County the operations at the Camp Bird

upper levels were continued by lessees; the Wanakah concentration
mill was operated part time; and high-grade specimen gold was

discovered in the Jonathan. At Aspen silver and lead output again

decreased. At Rifle the 110 to 140 ton vanadium plant operated
steadily. At Gilman silver-iron pyrite and silver-iron chalcopyrite
ore was shipped throughout the year, but no zincleadsilver-gold

iron ore was shipped, pending the contemplated building of a se
lective flotation mill at the mine. At Leadville production showed
a slight increase in total calculated gross value of metals recovered
from ores mined. At Climax the Climax Molybdenmn Co.’s flota

tion mill was operated at an average rate of 892 tons of ore a day
for 365 days. In Summit County, at Montezuma, one mill was
operated part time; at Breckenridge the Wellington’s new selective
flotation mill resumed operations in July, 1928, the pilot mill of the
Royal Tiger was operated part time, and the Blue River dredge
was operated from January to August 10, except March. In Park
County shipments of gold ore from the London Extension increased
heavily. In Boulder County the Boulder County mill was idle. In
the Silver Plume-Georgetown district the East Butte mill was
again in operation and the St. George mill was operated. At Em
pire the Gold Dirt mill was operated. At Idaho Springs the Argo
remodeled mill at the mouth of the Argo adit was operated on ore
from the unwatered KansasOphir-PhoeniX group, in the Nevada
yule district, Gilpin County. Recovery of fine gold from gravel
and sand washing plants continued in Adams County.

ORE CLASSIFICATION

Ore sold or treated In Oolorala in 1928, wit1 COltt.c1ii ill. terms of recovered
one tal.s

Ore I Gold Silver

Source
Short tons Per cant Fine ounces Perc ant Flue ounces Per cent

.—————————————————— —..——————————— ..—.........—.......... ———————————

Dry gold ore 511,353 35.86 206,884.12 80.42 163, 213 4.03

Dry gold and silver ore 194, 811 13.66 30,108.82 11.77 624, 506 18.42

Dry ellver ore 188,271 13.20 1., 735.74 .68 1,510,209 37.76

594,451 52. 72 238,318. 68 92.87 2,318,331 87.21

11,081 .84 769. 31 , 30 235,381 5.81
366 .03 315.28 .12 14,292 .38

26, 687 1. 87 1, 181. 66 .48 213, 611 5. 77
492, 593 34. 54 13, 088.03 8.09 1,249, 710 30. 84

531, 029 37. 28 55, 334. 10 5. 07 1, 733, 154 42. 77

Total, lode mInes 1,420,084 100.00 233,652.87 08.84 4,081,125 99.08

TotI, placers 2,070. 51 1. 16 728 .02

1,426, 084 100.00 256, 623.38 100. 01) 4,052, 253 100.00

Total, 1927 1, 600, 528 255, 377.33 3,784,605
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Gold and silver produced at placer mine.o in Colorado in 1928, bjj couotties, in
fine Ounces

Copper ore
Copper-lead ore
Lead ore
Lead-Zinc ore.
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5 foot ball miH, 1 Dorr Simplex 31/2 by 18 foot classifier, 3 Wilfley
tables, 1 Minerals Separation 14-cell flotation machine, 1 Dorr 60
by 24 inch filter, and 1 Dorr 10 by 18 foot thickening tank. The
mill is in Arastra Gulch, 3,700 feet from the mine portal, and the
two are connected by an aerial train.

The ore is chaicopyrite and pyrite, accompameci by some sphalerite,
in a quartz gangue. Concentrates produced were lead-copper- [zinc]
gold-silver sulphicies. Tile Colorado-Mexico Mining Co., lessee on
tile Iowa-Gold Tiger group, availed itself of the opportunity to send
some of its ore to the Shenandoah-Dives pilot mill but spent most of
its energies on development work—sinking a 5 by 13 foot incline
shaft 100 feet and driving 95 feet of drifts and 60 feet of crosscuts.
The openings on the Iowa-Gold Tiger are: Vertical shaft, 175 feet;
incline shaft, 410 feet; drifts, 4,500 feet. The ore carries galena,
chalcopyrite, and sphalerite. Several cars of lead-copper-silver-gold
suiphide ore from the Aspen and one to three cars each of lead
silver-gold suiphide ore from the Lark, Little Fannie, and Pride of
tile West were shipped to tile Durango smelter. ‘rile lessee on tile
Valley Forge shipped one car of complex gold-silver-lead-zinc sul
phicle ore to tile Sunnyside selective flotation mill at Eureka.

The I-Iighland Mary mill and power plant were repaired in 1928:
One hundred and ten feet of drifting was done at the Joe & John.Repairing of tile Copper Bell adit was in progress. The Vertex
Mining Co., a subsidiary of the Touopah Minmg Co., sank the main
shaft (which is a winze sunk from tile adit level, the adit level here
being about 650 feet from tile surface) 200 feet from the 200-foot
level to the 400-foot level. On the 300-foot level of this shaft 100
feet of drifts and crosscuts were run. On the adit level two cross-
cuts were run 94 feet into tile foot and hanging wall of the vein.All of this work was done on what is known as tile Smuggler-Unionclaim. The ore developed is a dry gold-silver ore. The Lacka
wanna Mining Co. built a 50-ton gravity concentration and flotation
mill at the Lackawanna property in tile summer of 1928 but didnot operate it in 1928.

Eui’elca distvict (Eureicci, i5’ilverton) .—Tile Eureka district appearsto include all the area from Red Mountain to Animas Forks, west ofthe Ammas River. In 1928 the Lucky Jack prospect, 11 miles southeast of Ouray, but in San Juan County, was opened. Developmenton this group in 1928 consisted of 60 feet of drift, 27 feet of verticalshaft, and 10 feet of crosscut. A 4-ton lot of dry gold and silver orewas shipped in 1928. The Sunnyside mine of the United StatesSmelting, Refining & Mining Co., on Hanson Mountain, was operatedsteadily in 1928. This mine is at an altitude of 13,200 feet; it is cannected by a 16,000-foot aerial train with the 1,000-ton selective flotation
Dliii at Eureka on the Silverton Northern Railroad. Developmentwork at tile mine in 1928 totaled 4,596 feet. This company was oneof the first (in 1912) to use selective flotation in the treatment of acomplex low-grade zinc-lead-copper-iron-silver-gold suiphide ore.The present mill was built in 1917, and the practice as of 1926 was described by Robie.8 The capacity of the present mill has been enlargedfrom time to time from 500 tons a clay to 1,000 tons rated capacity in 24

8 Robie, E. I-I., Selective Lead-Zinc Flotation at Sunnyside: Rag. and Mm. Joar., Vol.121, 1920, pp. 542, 757—702.
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hours. In 1928 the daily average treated was 900 tons. As of March,
1929, the equipment was as follows: 2 Gates No. 6-K gyratory crush
ers (at the mine), 2 Farrel 13 by 30 inch jaw crushers, 3 Denver
Eigineering Works 5 by 14 and one 5 by S foot tube mills, 3 Marcy
No. 86 ball mills, 7 Dorr duplex classifiers, 11 No. 0 Wilfley tables
(for control), 1 Minerals Separation 10-cell 24-inch Sub A flotation
machine, 1 Minerals Separation 10-cell 24-inch Standard flotation
machine, 1 Minerals Separation 22-cell 24-inch Standard flotation
machine, 1 Minerals Separation 16-cell 24-inch Standard flotation
machine, 3 Oliver filters, 1 Portland 12 by 9 foot and 1 Portland 12
by 3½ foot filter, and 3 Dorr thickening tanks (one 8 by 25 foot,
one 10 by 28 foot, and one 8 by 15 foot). Products from the mill in
1928 were high-grade zinc concentrates, carrying also lead, copper,
silver, and gold, which were shipped to Oklahoma-Texas zinc-retort
plants (residues from the Zinc retorts going to El Paso, Tex.) ; high-
grade lead concentrates, carrying much more than half the total re
covered gold and silver, which were shipped to the Durango smelter;
and a small tonnage of zinc-lead middling, carrying less gold and
silver in all than the zinc concentrates but carrying five times as much
gold and two and one-half times as much silver per ton as the zinc
concentrates. The middling was shipped to tile Read-Coolbaugh
suiphating plant at tile Durango smelter, where the soluble zinc sul
phate produced by the roasting was leached out and the residue sent
to the lead furnaces. Much of the zinc sulphate is sold as a chemical
reagent for use in flotation plants.

Assessment work, repairs to buildings, roads, and bridges, mine
timbering, building truck garage, and testing, altering, and experi
menting with the mill were done in 1928 at the Caledonian Mining
& Milling Co.’s property in T. 42 N., R. 0 W. of New Mexico princi
pal meridian. Near the close of 1928 or early in 1929 the Frisco
Tunnel property, including the Red Cloud and other claims, was
leased to the United States Smelting, Refining & Mining Co., under
an agreement that that company would operate the property in con
junction with the operations of the Sunnyside Mining & Milling Co.
On December 31, 1928, the Golconda San Juan Mines (Inc.) pur
chased the former Lake Mountain Mining & Reduction Co.’s hold
ings, including the San Juan Chief mine; in 1928 approximately
$10,000 was spent on the mines. Development on the San Juan Chief
is as follows: 300 feet of main shaft and four shafts totaling 51 feet.

SAN MIGUEL COUNTY

The mines of San Miguel County in 1928 produced 188,406 tons of
ore, yielding $528,093 in gold, 065,282 ounces of silver, 110,896 pounds
of copper, and 6,530,431 pounds of lead, with a total gross calculated
value of $1,312,017, compared with 312,490 tons of ore and $2,118,333
in 1927. Tue Smuggler-Union mine closed on December 11, 1928;
the shutdown will cause a heavy decrease for this county in 1929.

Iron Sprn’ngS district (Oplcir) .—The Ophir district in 1928 pro
duced 20,201 tons of ore, yielding $6,710 in gold, 155,253 ounces of
silver, 80,618 pounds of copper, and 3,356,758 pounds of lead, with a
total gross calculated value of $303,834, compared with $362,579 in
1927. The principal producing mine was the Carbonero. It is opened
by a crosscut adit 2,200 feet long. There are 4000 feet of drifts on 5L
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levels, connected by a 600-foot raise. Development in 1928 consisted
of 800 feet of drifts and 150 feet of raises. The ore of this mine as
milled carried about 10 per cent of lead and 7 ounces of silver to the
ton and was the highest grade strictly lead ore milled in the Stale.
In addition, smelting ore carrying 48 per cent of lead and 34 ounces
of silver to the ton was shipped to the Durango smelter. The mill
was operated continuously at a rate of 50 tons a day; the product was
high-grade lead-silver concentrates. The equipment of the mill
consists of 1 Universal No. 3 crusher, 1 Ruth 3 by 9 foot rod miii, 1
Deister rougher table, 2 Deister pilot tables, 1 Deister sand table, 1
Ruth 8-cell flotation machine, and 4 settling tanks. Development
woric was continuous at the Butterfly-Terrible group; the new mill
(built in 1927) was operated 40 days. This property is opened by
9,000 feet of adits, 600 feet of drifts, and an 850-foot vertical shaft.
In 1928 development work consisted of 550 feet of shaft and 600 feet
of drifts. The mill adjoins the portal of the adit and its equipment is
as follows: 1 Allis Chalmers gyratory crusher, 1 impact screen, 1
Colorado Iron Works 5 by 6 foot ball mill, 1 Akins classifier, 2
Fahrenwald 6-cell flotation machines, 1 American 3-lea-f filter, 2
agitation tanks, and 1 Dorr 18-foot thickening tank. The ore is a
dry silver suiphide, and the concentrates made are lead-silver with
a little gold, copper, and zinc. About 70 tons of ore from the Iron
Mountain property was milled, making 7 tons f lead-copper-silver-
gold concentrates. About 400 feet of drifting ts done on the Ida
vein, and 81 tons of lead-copper-[zinc]-silver-gold ore was shipped to
Durango. The San Bernardo mine and mill, which made an jim
portant production in 1927, were idle after January 10, 1928. The
equipment of the null consists o-f 1 Gates gyratcry crusher, 2 Allis
Chalmers 6 by 5 foot ball mills, 1 Dorr duplex classifier, 1 Minerals
Separation 12-cell flotation machine, 1 American continuous filter,
a-nd 1 agitation tank. The product - was lead-copper-silver-gold
concentrates.

Lower San MigueZ district (Sawpit) .—No development was
done or production made from golcl-silver-lead.-zinc prospects in
the Lower San Miguel district in 1928. The vanadium properties,
closed in 1920, remained idle.

Upper San 1l’fig uet district (Telluride) .—Two mines and ten
prospects iv. the Upper Sari Miguel district in 1928 produced
168,205 tons of ore, yielding $521,383 in gold, 510,029 ounces of
silver, 30,278 pounds of copper, and 3,173,673 pounds of lead, with
a total gross calculated value of $1,008,183, compared with 267,971
tons of ore and $1,755,184 in 1927. The Smuggler-Union mine
was the only important producer. The other producer was the
Alta mine. Very little was done at the Alta mine other than keep
ing the workings open, but the 300-ton mill was operated for a few
weeks, producing lead-copper-silver-gold concentrates. The equip
iuent -of this mill consists of 1 Allis Chalmers crusher, 2 Marcy ball
mills, 2 Dory classifiers, 6 No. 6 Milficy tables, 7 J. B. flotation
machines, 3 homemade flotation machines, 1 Ivlinerals Separation
flotation machine, 1 Colorado Iron MTorks filter, and 2 Dorr thicken- -

ing tanks.
A fire on October 20, 1927, which destroyed the surface workings

of the Pennsylvania adit of the Smuggler-Union group, curtailed
production until the internal shaft could be converted from a man-

hoisting to an ore-hoisting unit to make the ninth level the main

outlet. The mine and mill closed down December 11, 1928, and

liquidation of the Smugler-Uniofl Mining Co. followed. The

Smuggler-Union Mining Co. had two mills, one an old 60-stamp

— mill of about 650 tons capacity in 24 hours and one an 850-ton flo

tation mill, built in 1920. Crushing was done at the mine by three

gyratory 25Q-ton crushers. The ore was crried by aerial tram to

mills at Pandora; the equipment of these mills consisted of 60

stamps (1,050 pounds), 1 Allis Chalmers ball mill, 3 Hardinge

6-foot by 22-inch ball mills, one 6 by 4/2 foot Marcy mill, 3 Akins

classifiers, 2 Dorr classifiers, 21 Standard Wilfiey tables, 32 Allen

flotation machines, 2 Portland 8 by 6 foot filters, and 3 Dorr 20

by 16 foot thickening tanks. The history, production, geology,

mining methods, and metallurgical methods and results at this mine,

which in all has had a life of 52 years, are given iii an article by

the company’s president and general manager.9 Abstracts of this

history were quoted in the 1927 report of this series.
The local purchaser of the equipment and property of the Tomboy

Gold Mines Co. (Ltd.) (closed and liquidated early in 1927) made

several sales of clean-up gold-silver bullion to the Denver Mint and

to other United States assay offices and of other goldsilverbeariflg

material to the Durango and Omaha smelters.

SUMMIT COUNTY

The total gross calculated value of metals recovered from Summit

County lode and placer mines in 1928 was $391,008, compared with
$532,952 in 1927.

Brecke’nridge district.—The total gross value of the combined out

Put of lode and placer mines in the Breckenridge district in 1928

was $380,970. From June 1 to August 31 a 1/4-yard gasoline-pro

pelled steam shovel dug 6,000 cubic yards of stream mmd bench
gravels at the Bemnrose-Bostwick placer in Hoosier Gulch, near
Hoosier Pass. rIhe gravel was dumped over grizzlies and into sluice

boxes, where gold-silver bullion averaging 0.7833/4 gold and 0.1921/2

silver was recovered. Placer ground in this property totals 266.84

acres. The length of ditches owned totals 4 miles. The Blue River

Placer Mining Co., operating an electrically driven dredge of 88

buckets, each with a capacity of 8½ cubic feet, deposited gold-silver
bullion at the Denver Mint monthly (except March) from Janu

ary 12 to August 10, 1928. This bullion after melting averaged
0.783 gold and 0.198 silver. Sluicing operations on the Arctic

Galena Gulch-Peabody placers recovered some gold-silver bullion,
which after melting at -the Denver Mint averaged 0.7783/4 gold and

0.185½ silver. Small sluicing operations on the Kelley and Louis D
placers recovered a little gold-silver bullion. Fineness of the Kelley
placer bullion after melting was 0.767’/ gold and 0.2211/2 silver and of
the Louis D, 0.7371/2 gold and 0.257½ silver. Six weeks of hydrau-.
licking at the Berlin placer recovered a small quantity of gold-silver
bullion, which after melting at the Denver Mint averaged 0.6311/2
gold and 0300½ silver.

Livermore, Robert. Prolonging the Life of the Smuggler Union Enterprise: Eng. and
&fln. jour.. vol. 128, Mar. 31, 1928, pp. 525—532.
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S,nnd Dredging Total
County

Gold Silver Gold Silver Gold Silver

Adams 207. 03 28 107.03 28Chaffee 12.87 9 12.87 2Denver 5.06 5.56Eagle 14.13 2 14.13 2Gilpin i 13.01 2 13.01 2Moffat 5.01 5.61Summit 107. 51 26 1, 862. 27 488 1, 069. 78 514

355.72 60 1862.27 488 2, 217. 99 548Total, 1028 002.45 106 2,468.08 628 2, 070.13 728

MINING INDUSTRY

Operating details are given under the caption, Review by Counties
and Districts, but some of the more significant are noted briefly here.
The Cripple Creek district produced $2,640,034 in gold in 1929,
compared with $3,059,181 in 1928. At Colorado Springs the Golden
Cycle mill was operated continuously, mainly on Cripple Creek mine
and dump ore. At Canon City the Empire Zinc Co.’s zinc oxide
plant was operated steadily on zinc concentrates from the company’s
flotation mill at Hanover, N. Mex. At Bonanza the Rawley mine
continued in operation at a rate of 325 tons of ore a day. In the
Summitville district the Little Annie mine produced only $20,413 in
gold. At Creede the production of silver ore from fissures in the
hanging wall of the Amethyst fault fissure totaled 5,436 tons. From
White Pine zinc-lead-silver milling ore was shipped. At Eureka the
Sunnyside selective flotation mill operated steadily at-a rate of 1,000
tons of ore a day. Near Silverton the Mayflower mine continued to
ship ore to the pilot mill installed by the Shenandoah-Dives Syndi
cate in the Iowa-Tiger mill in Arrastra Gulch; the Shenandoah-Dives
completed a new 300-ton selective flotation mill on the west side of
the Animas River opposite Arrastra Gulch. The La Plata Mines Co.,
at La Plata, shipped gold concentrates to Durango. The Dura.ngo
lead bullion-copper matte smelter was closed three times during the
year, owing to snow slides in the winter and floods in the summer
between Durango and Silverton.

From Rico shipments of zinc-lead-copper-iron-silver-gold suiphide
ore to Utah custom mills totaled 28,407 tons. At Ophir the Garbo..
nero selective flotation mill was the only mill operated steadily. At
Telluride the Smuggler Union mill and mine, closed in December, 1928,
were sold for theirsalvage value. In Ouray County lessees continued
the mining and milling of gold ore on the upper levels of the Camp
Bird mine. At Aspen the output of silver and lead decreased; new
development work was done in the Cowenhoven aclit, the Midnight
adit was connected by raise to the bottom of the Midnight shaft,
and a 50 to 75 ton flotation mill was begun at the portal. At Gilman
silver-iron pyrite and silver-iron chalcopyrite ore was shipped steadily
throughout the year. A 600-ton flotation mill was built in Eagle
Canyon at the mouth of the Newhouse adit; the mill was placed
partly underground in an excavation cut into the granite walls of
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Eagle Canyon. At Rifle the 140-ton vanadium plant was operatedsteadily. At Leadville the production of five metals totaled $2,826,-261, compared with $2,903,122 in 1928. Only one furnace was in blastat the A. V. lead bullion-copper matte smelter. The selective flotationmill at Leadville was operated 313 days at a rate of 277 tons daily.At Climax an addition to the mill completed in November raised thetonnage treated by the old (893 tons daily) and the new (662 tonsdaily) mills to 40,000 tons for December. Tue new adit, 465 feetlower than the White adit, was driven 872 feet in 1929. It will be4,000 feet long and cut under ore determined by diamond drilling.At Breckenridge the Wellington mill was closed on March 10 andlater was sold, the Royal Tiger pilot mill was operated part time, andthe Continental Dredging Co. bought and remodeled tile Blue RiverPlacer Mining Co.’s dredge and operated it from October 1 to December 31. In Park County shipments of gold ore from the Londonmine contained more than $200,000 in gold. In Boulder County theNancy 50-ton flotation mill and the Wood Mountain amalgamation..concentration mill in the Sugar Loaf district, the Emancipation 25-tonflotation mill at Gold Hill, and the Buckhorn concentration mill atJamestown were operated part of the year. In the Silver Plume-Georgetown district the East Butte flotation mill continued to treatsilver dump ores. At Empire the Gold Dirt flotation mill producedgold concentrates. At Idaho Springs the Argo remodeled flotationmill at the mouth of the Argo adit was operated steadily (until itclosed November 25), although not at capacity, on ore from theKansas-Ophir-Phoenix group (unwatered in 1928) in the Nevadavilledistrict, Gilpin County, and on custom ore from the Central adit atIdaho Springs. At Central City the Chain O’Mines (Inc.) minedand milled gold ore from “The Patch.” Recovery of placer gold fromgravel and sand washing plants continued in Adams County.

ORE CLASSIFICATION

Ore sold or treated in Colorado in 192.9, Wit/I content in terms of recovered metals

Source Ore Gold Silver Copper Lead Zinc

.Sliort tons Fineounces Fine ounces Pounds Pound8 PoundsDry gold ore 387, 072 175, 823. 50 100, 052 182, 400 437, 628Dry gold-silver ore
. 64, 682 I 15,515.08 270, 216 570, 442 1,197,829Dry silver ore 188, 088 1,779.73 1,721,108 2,567,730 7,433, 535

040, 442 163,110.21 2,058,226 3,720, 581 9,0118,992
Copper ore
Coppor-lead ore
Lead ore
Lead-duo ore

36, 539 2,074.72 784, 933 3, 045, 105 183, 84581 13. 01 3,858 7, 285 14, 30630, 880 2,287.61 333, 369 64, 072 8, 180, 987458, 251 13, 070. 26 1, 176, 411 2, 007, 041 33,041, 776 58, 801, 000
531, 761 18, 362.49 2, 208, 603 5, 184, 403 39, 820, 014 50, 801, 000Total, lode mines 1, 172, 193 211,471.70 4,306,829 8,005,074 48,880,9011 58,861,000

Total, placers 2,217.09 548

1, 172, 103 213, 589.60 4, 307, 377 8,905, 074 48, 880, 906 58, 861, 000
‘l’otal, 1928 1, 426, 084 250, 023, 38 4, 052, 203 8, 594, 640 001,721 71, 402, 000

METAL CONTENT OF ZINC—BEARING MATERIALS
The following table gives tile kind and grade of zinc-bearing materials marketed m 1929.
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Gold and silver prod ucecl at placer mines in Colorado -in 1929, by counties, in fine
ounces

.1
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Read-Coolbaugh suiphating plant at the Durango smelter, where the
soluble zmc sulphate produced by the roasting was leached out and
the residue sent to the lead furnaces. IViuch of the zinc sulphate is
sold as a chemical reagent for use in flotation plants.

SAN MIGUEL COUNTY

The mines of San Miguel County in 1929 produced only 17,951
tons of ore, which yielded in terms of recovered metals gold, silver,
copper, and lead valued, at average yearly prices, at $303,697, com
pared with $1,312,017 in 1928. The closing of the Smuggler-Union
mine on December 11,1928, caused the heavy decrease.

Iron Springs district (Ophir) .—The Ophir district in 1929 produced
17,436 tons of ore, yielding in terms of recovered metals $5,048 in gold,
113,364 ounces of silver, 34,034 pounds of copper, and 2,382,826
pounds of lead, with a total gross calculated value of $221,579, com
pared with $303,834 in 1928. The principal producing mine was the
Carbonero. It is opened by a crosscut adit 2,200 feet long. Mining
is done from levels above the adit. In 1929, 500 feet of drifts were
run on the fifth and sixth levels. The ore of this mine as milled
carried about 9 per cent of lead and 7 ounces of silver to the ton and
was the highest grade strictly lead ore milled in the State. The mill
was operated continuously at a rate of 40 tons a day; the product
was high-grade silver-lead concentrates. The equipment of the mill
is as follows: 1 Universal No. 3 crusher, 1 Ruth 3 by 9 foot rod mill,
1 Deister rougher table, 3 Deister pilot tables, 1 Ruth 8-cell flotation
machine, and 4 settling tanks. Development work on the Butterfly-
Terrible mine totaled 750 feet of drifts and 400 feet of raises. The
mill, built in 1928, was operated 45 days in 1929 at a rate of 50 tons
.a day. Its equipment consists of 1 Allis-Chalmers gyratory crusher,
1 vibrating screen, 1 Colorado Iron Works 5 by 6 foot ball mill, 1
Akins classifier, 2 Deister tables, 2 Fahrenwald 6-cell flotationmachines,
1 American 3-leaf filter, 2 agitation tanks, and 1 Dorr 18-foot thick
ening tank. The product was lead-copper-silver-gold concentrates.
Other producers in 1929—the Deadwood, Montezuma, New Dominion,
Shoemaler, and Silver Tip—shipped small lots of smelting ore. The
San Bernardo mine and mill remained idle in 1929. The equipment
of the mill consists of 1 Gates gyratory crusher, 2 Allis-Chalmers
6 by 5 foot ball mills, 1 Dorr duplex classifier, 1 Minerals Separation
12-cell flQtation machine, 1 American continuous ifiter, and 1 agitation
tank.

Lower San Miguel district (Sawpit) .—No development was done
or production macis from gold-silver-lead-zinc prospects in the Lower
San Miguel district in 1929. The vanadium properties, closed in
1920, remained idle.

Upper San Miguel district (Tellur’ide) .—There was no mining in
the Upper San Miguel district in 1929. The Smuggler-Union mine
and mill closed December 11, 1928, and the only production in the
•distriét was clean-up material from the Alta, Smuggler-Union, and
Tomboy.

SUMMIT COUNTY

The total gross calculated value of metals recovered from Summit
County lode and placer mines in 1929 was $239,819, compared with
$391,008 in 1928.

Brecicenridge district.—The total gross value of the combined out
put of lode and placer mines in the Breckenridge district in 1929
was $233,715. From May 4 to September 30 a 3’4-yard gasoline-pro
pelled power shovel dug 6,000 yards of stream and bench gravels at
the Bemrose-Bostwick placer in Hoosier Gulch near Hoosier Pass.
Placer ground in this property totals 446 acres. The length of
ditches owned totals 4 miles. Production in 1929 was 74.55 crude
ounces of amalgam bullion. When melted at the Denver Mint the
bullion weighed 74.52 fine ounces and assayed 0,807 fineness gold
and 0.178 fineness silver. In May, 1929, the Continental Dredging
Co. purchased the dredge boat formerly owned by the Blue River
Placer Mining Co., spent the summer repairing the dredge, and
operated from October 1 to December 31, 1929. During that period
the electrically driven dredge, equipped with 90 buckets, each with
a capacity of 7 cubic feet, dredged about 400,000 yards and recov
ered 2,372.80 crude ounces of gold, which when melted at the Den
ver Mint weighed 2,371.96 ounces and assayed 0.785 fineness gold
and 0.201 fineness silver. From June 1 to October 1 Frank W..
Stafford sluiced the Louis D-Emile placer and recovered 30.85 crude
ounces, which when melted at the Denver Mint weighed 29.83 fine
ounces and assayed 0.712 fineness gold and 0.218 fineness silver.
Sluicing on the Old Solid Gold placer recovered 30.82 crude ounces,
which when melted at the Denver Mint weighed 30.73 fine ounces
and assayed 0.6663 fineness gold and 0.178 fineness silver. Small
lots of placer gold were sluiced from the Berlin and Fraction placers.
The Fraction bullion when melted assayed 0.76434 fineness gold and
0.23134 fineness silver.

Two narrow-gage cars of lead-silver-gold smelting ore were shipped
to the Leadvile smelter from the lode mine covered by the “86”
placer claim. An 8-ton lot of lead-silver-gold smelting ore from the
Flag and a 10-ton lot of lead-silver ore from the Fredonia were shipped
to the Leadvillesmelter. At the Royal Tiger mine 782 feet of drifts,
648 feet of raises, and 21 feet of crosscuts were driven in 1929. The
mill was operated experimentally and produced gold-silver amalgam
bullion and lead-copper-[zincj-gold-silver concentrates. The equip
ment of the mill as of February 27, 1930, was as follows: 1 Blake 9
by 15 inch crusher, 3 Traylor vibrating screens, 2 Traylor 27 by 14
inch rolls, 1 Denver Engineering Works 27 by 14 inch roll, 3 classi
fiers, 1 Wiifey table, 5 Forrester flotation machines, 1 Portland filter,
and 1 Dorr and 1 Traylor thickening tank.

The Wellington Mines Leasing Co., which took over the operation
of the Wellington mine April 1, 1927, and completed and operated a
125-ton selective flotation mill from August 23 to November 28, 1927,
and from July, 1928, through December, ran only January, February,
and to March 10, 1929, when operations ceased. Later in the year
the Royal Tiger Mining Co. bought the mme and mill but did not
operate the property in 1929. During the period of operation the
Wellington mill was run at a daily average of 116 tons on zinc-
lead-silver-gold suiphide ore. Products were zinc-lead-silver and lead-
silver-gold concentrates. The equipment of the mill consists of 1
Blake 9 by 15 inch crusher, 1 Mine & Smelter Supply Co.’s 16 by 36
inch roll, 1 Stearns Roger 6 by 5 foot ball mill, I Dorr Model D clas
sifier, 4 standard Wilfley tables (for pilot only), 2 Minerals Separation
12-cell 18-inch Sub A flotation machines, 1 American 6-foot 5-leaf
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1074 MINERAL RESOURCES, 1930—PART I

first (in 1917) in the United States to use selective flotation in thetreatment of a complex low-grade zinc_lead!copper_iron_silver_goldsuiphide ore. The present mill was built in 1917, and the practice asof 1926 was described by Robie.8 The capacity of the present millhas been enlarged from time to time, from 500 tons a day to 1,000tons rated capacity in 24 hours. As of IVlarch 9, 1931, the equipmentwas as follows: 2 Gates No. 6—K gyratory crushers (at the mine), 2Farrel 13 by 30 inch jaw crushers, 3 Denver Engineering Works 5 by14 and one 5 by S foot tube mills, 3 No. 86 Marcy 15 by 8 foot ballmills, 2 El Oro 5 by 8 foot ball mills, 18 Dorr duplex classifiers, 11No. 6 Wiley tables (for control), 1 Minerals Separation 10-cell 24-mchSub A, 1 Minerals Separation 10-cell 24-inch Standard, 1 MineralsSeparation 22-cell 24-inch Standard, 1 Minerals Separation 16-cell24-inch Standard, a:ad 1 Minerals Separation 6-cell 24-inch Sub Aflotation machine, 1 Oliver 4 by 14 foot filter, 1 Portland 9 by 12 footifiter, 1 Portland 3% by 12 foot ifiter, and 3 Dorr thickening tanks(one 8 by 25 foot, one 10 by 28 foot, and one 8 by 15 foot). Productsfrom the mill in 1930 were: High-grade zinc concentrates (carryingalso lead, copper, silver, and gold), of which most were shipped to theUnited States Zinc Co. retort plant at Amarillo, Tex. (residues fromthe zinc retorts going to El Paso, Tex.) and of which several thousandtons went to the sulphating plant at Durango, Cob.; high-grade lead-copper concentrates (carrying much more than half of the totalrecovered gold and silver), of which some were shipped to the Durangosmelter and some to the suiphating plant; and zinc-lead-copper-silver-gold middlings, which went to the sulphating plant. At the ReadCoolbaugh suiphatiug plant at the Durango smelter the soluble zincsulphate produced by the roasting was leached out; the residue wentto the lead furnaces. Much of the zinc sulphate is sold as a chemicalreagent for use in flotation plants.

SAN MIGUEL COUNTY

The mines of San Miguel County in 1930 produced only 13,393tons of ore; it yielded, in terms of recovered metals, gold, silver,copper, and lead with a total gross calculated value of $165,538.The metal output was valued at $303,697 in 1929 and at $1,312,017in 1928. The large decrease from 1928 to 1929 was caused by closingof the Sniuggler-Union mine on December 11, 1928.
iron Springs district (Ophir).—The Ophir district in 1930 produced13,329 tons of ore yielding, in terms of recovered metals, $6,385 ingold, 85,556 ounces oC silver, 34,100 pounds of copper, and 1,630,600pounds of lead, with a total gross calculated value of $125,287, compared with $221,579 in 1929. The principal producing mine wasthe Carbonero. It is opened by a crosscut adit 2,200 feet long,Mining is done from levels above the adit. The upper levels areconnected with the adit by a 400-foot incline shaft; drifts total 4,000feet. No development was done in 1930. The mill was operatedat a daily rate of 65 tons for approximately 200 days. The equipment of the mill is as follows: 1 Universal No. 3 crusher, 1 Ruth 3 by9 foot rod miii, 1 Deister rougher table, 3 Deister pilot tables, 1Ruth 8-cell flotation machine, and 4 settling tanks. The product
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was high-grade silver-lead concentrates. The Purcly Lease in 1930reopened the Shoemaker group; drove 200 feet of drifts and a 40-footraise; and built a mill equipped with 6 stamps, amalgamation plates,Pierce amalgarnators, 1 Wilfley table, and 1 canvas table. The oxidized ore from this property yielded gold-silver amalgam bullionaveraging 0.670 fineness in gold and 0.320 fineness in silver, and gold-silver concentrates containing also a little lead and zinc. Other oreshipped from the district was a 1 2—ton lot of gold-silver-copper-lead-[zinc]smelting ore to Durango from the Crown Point, an 87-pound lot ofgold ore to the Golden Cycle mill from the Deadwood, and a 23-tonlot of lead-silver-gold ore to the Durango smelter from the Mary.The Butterfly-Terrible mine and mill were idle in 1930. The millequipment consists of 1 Allis-Chalmers gyratory crusher, 1 vibratingscreen, 1 Colorado Iron Works 5 by 6 foot ball mill, 1 Akins classifier,2 Deister tables, 2 Fahrenwald 6-cell flotation machines, 1 American3-leaf filter, 2 agitation tanks, and 1 Dorr 18-foot thickening tank.The product was lead-copper-silver-gold concentrates. The SanBernardo mine and mill remained idle in 1930. The equipment of themill consists of 1 Gates gyratory crusher, 2 Allis-Chalmers 6 by 5 football mills, 1 Dorr Duplex classifier, 1 Minerals’ Separation 12-cellflotation machine, 1 American continuous filter, and 1 agitation tank.Lower San Miguel district (Scmwpit,l7cinacliurn) .—The Mount WilsonMining & Milling Co. shipped several test lots, totaling 5 tons, ofgold-silver ore to Utah smelters from Vanadium. The vanadiumproperties, closed in 1920, remained idle.

Upper Sam Miguel district (Telluride) .—At the Smuggler-Unionmine, closed December 11, 1928, gouging operations within the mineand clean-ups around the mill resulted in the shipment of gold-silverbullion to the Denver Mint and gold-silver-lead clean-up material tothe Leadville and Durango smelters. Bullion also was shipped to theDenver Mint from clean-ups of other idle mills in the district andfrom several single-man operations.

SUMMIT COUNTY

The total gross calculated value of metals recovered from SummitCounty lode and placer mines was $141,582 in 1930, compared with$239,819 in 1929.
Brecleenridge district .—The total gross calculated value of the combined output of lode and placer mines in the Breckenridge district in1930 was $140,115.
From June 1 to August 1 a lessee on the Bemrose-Bostwickplacer in Hoosier Gulch near Hoosier Pass handled 1,000 cubic yardsof placer gravel by hydi-aulicking and recovered gold bullion worth$598.77; the bullion had a fineness of 0.811 in gold and 0.180 insilver. The property was then taken over by the Buffalo Exploration& Mining Co.. which tested the ground with an Ainlay gold separator;490 yards of gravel yielded bullion worth $144.50 and having afineness of 0.814% in gold and 0.182 in silver. The ContinentalDredging Co. operated its eectrically driven dredge equipped with88 buckets, each with a capacity ol ‘nmbic feet, from January 1 toDecember 15, and handled 1,340,000 cuoii jards yielding bullionworth $131,407. The quantity in crude ounces was 8,P03.03 beforemelting and 7,999.95 after melting, with a fineness of 0. 9L ii gold
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SAN JUAN COUNTY

Anirnas district (Silverton) .—Mining activity in San Juan County
in 1931 was confined almost entirely to Arrastra Gulch and vicinity.
The Iowa Tiger mine in Silver Lake Basin was operated from January
1 to the middle of August 1931, but its mill in Arrastra Gulch was
operated only from January 1 to the middle of May. A 25-ton lot of
lead-silver-gold ore was shipped from the Ezra R mine to the Leadville
smelter. The bulk of the production of the county came fron the
Shenandoah-Dives mill whose equipment was described in the 1930
report of tins series. To meet the decreased prices for silver, copper,
and lead, the management increased the milling capacity by refine
ments in practice and by increasing drill shifts at the mine to break
increased tonnage. Results in 1930 and 1931 are compared in the
following table.

Content of ore and concentrates and operating costs at Shenandoah—Dives mine,
Silverton, Cob., 1930—31

1030 (100,141 tons) 3931 (170,795 tons)

I’
value per and value value per and value

Ore:
Gold ounce per ton.... 0. 195 100.0 0. 100 100.0
Silver do..__ 3. 409 1000 2. 929 100. 0
Lead percent... . 370 100.0 . 349 100.0
copper do...... . 701 100.0 . 500 100.0
Total value per ton ‘ $7.31 100.0 ‘ $5.98 100.0

Tailing:2
Gold ounce per ton.. 0. 018 9.2 0. 017 8.7
Silver clo__.... . 540 15.8 . 536 18.3
Lead percenL_ .051 13.8 .050 16.0
Copper do...... . 073 10.4 . 007 13.4
Total value per ton $0.80 10.94 I $0.06 11.0

Concentrate:2
Gold ounce per ton.... 0. 177 90.8 0. 179 01.3
Silver do...... 2. 869 84.2 2. 393 81.7
Lead percent.... .319 86.2 .293 84.0
Copper do . 628 89.6 . 433 88.6
Total value per ton ‘$6.91 89.1 2 $5.32 89.0

Marketing cost (freight and t,catnseut)2 $1.58 25.7 $1.31 22.4
Net smelter returns 2 ‘1.63 63.4 3.08 66.6
Operating expense’ 4.22 57.8 3.30 55.2
Operating margin’ .41 5.6 .68 11.4

Average concentrate assay:3
Gold ounce per ton.... 3. 107 3. 801
Silver do...... 50. 290 50. 840
Lead percenL_ 5.590 6.240
Copper do...... 11, 000 9. 210
Total value per ton ‘$114.14 ‘$112.99

1 Calculated at following prices:

1930 1931

Gold per ounce - $20. 6700 $20. 6700
Silver do...... . 3618 . 2854
Lead per pound.... . 0538 . 0419
Copper do.._.... .1184 .0798

2 In terms of original ore.
,‘ In 1930 there were 5,711 dry tons of concentrates produced at a ratio of 17$ to 1; sn 1931, 8,041 tons at
ratio of 21.20 to 1.
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Operating costs of Shenandoah-Dives Mining 6o., Silverton, Cob., in 1931, by
departments

Cost per
Department: ton

Mining development $0. 5443
Mine operation 1. 6024
Mill operation . 9041
Tramway operation . 1313
General expense . 1215

Total operating expense 3. 3036

Eureka. district Eureka, Silvertom) .—The only production from the
Eureka district in 1931 was a small bar of gold bullion from the Gold
King group. The 1,000-ton Sunnyside mill, closed September 30,
1930, remained idle throughout 1931. The only work at the property
in 1931 was the beginning of a new adit at Midway to cut slightly
under ore blocked out and partly broken in the stopeS extending 600
feet below the Terry tunnel. The new adit was driven about 1,000
feet in 1931, when all work ceased. The equipment of the mill was
described in the 1930 report of this series.

SAN MIGUEL COUNTY

Lode mines and several small placer mines in San Miguel County
in 1931 produced, in terms of recovered metals, gold, silver, copper,
and lead with a total gross calculated value of $55,651, compared
with $165,538 (all from lode mines) in 1930.

Iron Springs district (Ophir).—The Ophir district in 1931 produced,
in terms of recovered metals, $9,341 in gold, 8,124 ounces of silver,
5,395 pounds of copper, and 181,892 pounds of lead, with a total gross
calculated value of $18,918, compared with $125,287 io 1930. Only
two mines—the Carbonero and Shoemaker—made a production
worthy of mention.

Lower San Miguel district (Sawpit, Vanadium).—Small lots of
specimen gold and a 1-ton lot of gold ore from Placerville totaled 7.79
ounces of gold and 7 ounces of silver. Small panning and sluicing
operations near Placerville, principally on the Donegan placer, re
sulted in a recovery of 11.32 fine ounces of gold. The fineness of the
Donegan placer bullion was 0.796 in gold and 0.201 in silver.

Upper San Miguel district (Telluride) .—Gouging operations within
the Smuggler-Union mine, mine clean-ups around the Smuggler-
Union mill, and other clean-up work in the Upper San Miguel district
resulted in an output, of 1,086 tons of ore yielding $35,931 in gold,
1,193 ounces of silver, and 1,596 pounds of lead.

SUMMIT COUNTY

The total gross calculated value of metals recovered from Summit
County lode and placer mines was $22,966 in 1931 compared wath
$141,582 in 1930.

Brecicenridge district.—The total gross calcnlated value of the crni
bined output of lode and placer mines in the Breckenridge district in
1931 was only $21,576.’ri$

The Buffalo ExploratIon’ & Mining Co. operated the Bemrose
Bostwick placer in Hoosier Gulch near Hoosier Pass 30 working days
between June 25 and September 1, using a gasoline power shovel aua

— ..1...__,T .ei-i 1. --
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SAN KIGUiL COUNTY 

Iron Springs d?.strict (Ophir).-No reduction plant was .operated in 
the I ron Springs district in 1934, but some crude ore was shipped to 
smelters at Midvale and Tooele, Utah, and at Leadville, Colo., from 
the Carbonaro, Carribeau, Montezuma, New Dominion, Pyramid, 
San Bernardo, and Santa Cruz mines. Lessees at several other prop
erties recovered gold bullion from sorted high-grade ore found m 
pockets and reduced by hand. 

LowerSan Miguel district (Sawpit, Vanadium).-Placer gold was 
}lroduced in 1934 from small sluicing operations along the San Miguel 
River and its tributaries. · 
Moun~ Wilson distrid.-One ton of gold ore from the Silver Pick 

mill, presumably a clean-up, was shipped in 1934 to the Golden Cycle 
mill at Colorado Springs, and a small sluicing operation on tailings 
near the Silver Pick mine yielded a little placer ~old. 

Upper San Migu& district.-The Smuggler-Uruon mine and 200-ton 
amalgamation-gravity and flotation concentration mill at Pandora. 
were closed in February 1934 on account ()f a fire which necessitated 
renewal of the entire crushing plant. The mine was reopened in 
June and the mill in August, and both were <>perated con tinuously 
during the rest of the year. In May the San Juan Metals Corpo~ 
tion ·took over operation of the 500-ton mill, built in 1933 by the 
Gold Run Mining & Milling Co. for the treatment of an accumulation 
of tailings from old mills in the Upper San Miguel district, and pro
duced and shipped ~old concentrates to smelters from Jrme through 
November. Other tmportant produ(lers were the Atlas, Black Bear, 
Liberty Bell, Lucky Strike (small mil~ operation on old tailings), 
and Laura mines. Gold bullion was pro<luced from small-scale oper
ations at various old mines in the district from very high-grade ore 
found in small kidneys and narrow fissures and treated with mortar 
and pestle or other tY.Pes of small hand_pulverizers. Sluicing opera
tions along the San Miguel River below Telluride yielded small lots 
of placer gold, and panning of abandoned mine dumps yielded small 
lots of bullion. 

SUJO[IT COUNTY 

Breckenridge district.-The Breckenridge district has produced more 
placer gold than any other district in Colorado and is the only dis
trict in the State in which floating dredges have continued to operate 
since the closing of the South Park dredge at Fairplay ih 1925 and 
the Derry Ranch dredge in Lake County in 1926. Two dredges both 
electrically driven, were active in 1934, one operated br the Conti
nental Dredging Co. about 1~ miles north of Breckonndge in Blue 
River Valley and the other by the Tiger Placers Co. on Blue River 
through the town of Breckenridge. The dredge of the Continental 
Dredging Co. ha.> a capacity of 4,000 cubic yards a day and is equipped 
with 98 buckets, each with a capacity of 7~ cubic feet ; it was oper
at ... tl f.-nm .TAnUA.I"V 1 t.n Marr.h 12. Mo.v 26 to September 20, Oct<>ber 



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0056/0001/L/0001.gif



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0056/0001/L/0345.gif



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0055/0001/L/0001.gif



 

Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0055/0001/L/0313.gif



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0055/0001/L/0314.gif



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0054/0001/L/0001.gif



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0054/0001/L/0288.gif



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0053/0001/L/0001.gif



http://images.library.wisc.edu/EcoNatRes/EFacs/0053/0001/L/0315.gif[8/4/2011 4:22:18 PM]



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0052/0001/L/0001.gif



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0052/0001/L/0338.gif



http://images.library.wisc.edu/EcoNatRes/EFacs/0042/0001/M/0001.gif[8/4/2011 4:26:41 PM]



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0042/0001/L/1479.gif



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0041/0003/L/0001.gif



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0041/0003/XL/0218.gif



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0041/0003/XL/0249.gif



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0040/0003/L/0001.gif



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0040/0003/XL/0279.gif



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0009/0002/L/0001.gif

Minerals Year book 

1985 

Volume II 

AREA REPORTS: DOMESTIC 

Prepared by Jta/f of the 

BUREAU OF MINES 



Page 1 of 1

8/4/2011http://images.library.wisc.edu/EcoNatRes/EFacs/0009/0002/XL/0118.gif

110 MINKRAI.8 YEARBOOK, 1985 

lived abeJ;ration; nonetheless, the industry 
remained more stable than in the preceding 
several years, and interest in developing 
gold and silver was promising. 

Ex-ploration Actlvlties.-Although con
tinuing low metal prices kept all but one of 
the State's major precious metals-base met
ala mines cloeed at least part of the year, 
interest in and exploration for gold and 
silver remained high. Colorado ranked 
fourth in nonferrous metals (mostly gold) 
exploration, behind Nevada, Arizona, and 
California. The major expansion effort con
tinued to be by smaller firms; several large 
fll'IDI reduced exploration efforts. Several 
Canadian firma remained prominent. Moat 
exploration was in areas that had a previ
ous history of precious metals production. 

Two notable exploration projects during 
the year were Homeatake's Equity project 
near Creede and Galactic Resources' Sum
mitville project south of Del Norte. 
Homestake has been exploring under
ground at the old Equity Mine property for 
several years, on the same vein system that 
runa through ita cloeed Bulldog Mountain 
Mine 8 miles southeast at Creede. Although 
the company has not commented about 
discoveries, rumors suggest a major silver 
strike. Galactic Resources built on years of 
exploration work by The Anaconda Miner
ala Co. and others to start developing an 
open pit, heap leachiAg operation at Sum· 
mitville. 

Most gold and silver exploration occurred 
in the Colorado Mineral Belt. (See fJgUre 2.) 
Activity was concentrated in the San Juan 
Mountains near Silverton at the southern 
end of the belt, at Creede and Leadville in 
the Clear Creek County area around Idaho 
Springs, in Boulder County at the northern 
end of the Colorado Mineral Belt, and at 
Cripple Creek-Victor in central Colorado. 

Exploration projects near Silverton in· 
eluded those of Gerber Minerala Corp. at 
the Gold King Mine; P&G Mining Co., in 
partnership with International North 
American Resources Inc. (a Canadian com
pany), on Sultan Mountain; the Brooklyn 
Mining Co. at the Brooklyn Mine; and 
Silverton Mining Co. at the Mighty Mon
arch. Cornucopia Resources of Canada, a 
sister company to Galactic Resources, was 
working on nearby Red Mountain. 

One participant characterized Creede as 
"the most exciting gold and silver camp in 
the United States today" ; exploration, in 
addition to the Homestake Equity project, 
included drilling programs by Pioneer Nu
clear Inc.-Minerals Engineering Co. (ME-

CO), and Crown Resources Corp.-Sutton Re
sources Inc. Todilto Exploration and Devel
opment Corp. prospected the Ametllyst vein 
on Mammouth Mountain east of Creede. 
Also active in southwestern Colorado were 
Chevron Resources Co. at Spring Creek. 
Sierra Resources Inc. and Exxon Corp. at 
and around the Bessie G Mine in Le Plata 
County, and Rapholz Silver Inc. at the 
Carbonero Mine near Ophir. 

Companies active in exploration and de
velopment for gold and silver around Lead
ville were Leadville Mining and Milling 
Corp. at the Hopemore Shaft on Breece Hill, 
Leadville Silver and Gold Co., The Apache 
Corp., Great West Gold and Silver Inc. at 
the Consolidated Virginia and Dinero 
Mines, and American Gold Resources at the 
Granite Tunnel. Aasrco's Leadville Unit 
worked to extend the gold reserves of the 
Black Cloud Mine, where in 1985 gold sur
passed lead, silver, and zinc as the most 
valuable product. Across the mountains 
from Leadville, Chiwawa Mines was investi
gati!lg its Mount Bross property; Cobb Re
sources Corp. found two more m~or gold 
ore veins in the London Mine near Alma; 
and the Blue River Mining and MilliAg Co. 
explored the Blue River Tunnel near 
Breckenridge. 

In the old Cripple Creek-Victor District, 
Texasgulf Minerals and Metals Inc. resum
ed managing the Cripple Creek and Victor 
Gold Mining Co. from Hecla Mining Co. and 
reviewed options for further exploring the 
Ajax, Cre880n, and other of the extensive 
properties held in the area with Golden 
Cycle Gold Corp. Minerex Minerala pros
pected and drilled on Mineral Hill. Yellow 
Gold of Cripple Creek Inc. sought to lease or 
buy additional mining properties in the 
Moffat Tunnel area; and Nerco Minerals 
Co., Newport Minerals Co., and Hull Mining 
Co. continued developing their gold leach
ing operations .. 

Among the numerous companies working 
in the Clear Creek-Idaho Springs area, 
Franklin Consolidated Mining Co. reported 
diaoove.ring a large gold-silver ore shoot in 
the Franklin Mine, and Hibernia Resources 
continued ita Little Mattie project. 

In Boulder County, the Gold Hill Limited 
Venture Partnership of Cosmos Resources 
Inc. and the Steen family completed prepro
duction work at the Cash Mine. Hendricks 
Mining Co. completed exploration and de
velopment at the Cross Mine. Wassuk Gold 
Co. continued work at the Bueno. 

In addition to the interest in gold and 
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UNITED STATES DISTRICT COURT I JA~( 18 P;i I~: I! 2 
FOR THE DISTRICT OF COLORADO J !~ hE S ;;. j·1 /d~ ~, 

Cl LId, 
E A K E R 

Civil Action No. 00-S-424 

PACIFICORP, an Oregon corporation, 

Plaintiff, 

v. 


UNION OIL COMPANY OF CALIFORNIA, a California corporation; and 

MINERALS EXPLORATION COMPANY, a California corporation 

Defendants. 

JOINT PRE-TRIAL REPORT TO MAGISTRATE JUDGE SHAFFER 

CONCERNING PHASE 1 (SUCCESSOR LIABILITY) TRIAL 


PlaintiffPacifiCorp and Defendants Union Oil Company of California and Minerals 

Exploration Company, by their counsel, respectfully submit the following Joint Pre-Trial Report 

concerning certain background, procedural, and evidentiary matters related to the upcoming trial 

of Phase 1 (successor liability) issues scheduled to commence on January 31, 2001. 

A. BACKGROUND 

1. This is a civil action for contribution brought pursuant to Sections 107(a) and 

113(f)(1) of the Comprehensive Environmental Response, Compensation and Liability Act of 

1980 ("CERCLA") and state common law. The action arises from work PacifiCorp performed at 

the Silver Bell Tailings Impoundment Site located in southwestern Colorado. Plaintiff alleges 

that Defendants are the successors in interest to the two related mining companies that previously 

operated the site. Defendants deny the allegations. 
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2. The parties and the Court have agreed to resolve the threshold issue of successor 

liability prior to commencement ofdiscovery with regard to remaining issues, including potential 

allocation. 

3. On June 2, 2000, U.S. District Judge Sparr appointed Magistrate Judge Bruce D. 

Pringle pursuant to Fed.R.Civ.P. 53 as Special Master to determine all matters regarding the 

successor liability issue. 

4. By Minute Order dated January 9,2001, the Court ordered that Magistrate Judge 

Shaffer has succeeded Magistrate Judge Pringle as Special Master to hear the Phase 1 trial. 

5. The Phase 1 trial is currently set to begin January 31, 2001 at 1:30 p.m. The trial 

is set for 2 days. 

6. In an effort to streamline the Phase 1 trial, the parties' counsel have met to discuss 

certain matters. As a result ofthose discussions, the parties have reached substantial agreement 

concerning stipUlations of fact, admissibility of exhibits, and proposed trial procedures. 

B. ANTICIPATED EVIDENCE 

7. The parties anticipate that all evidence will be submitted in the following form: 

a. Stipulations of fact; 

b. Designated deposition testimony ofout-of-state witnesses; and 

c. Documentary and demonstrative exhibits. 

8. The parties do not anticipate the need to call any live witnesses. 

9. The parties do not anticipate significant dispute regarding the admissibility of 

designated deposition testimony. 
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10. The parties do not anticipate significant dispute regarding the authenticity or 

admissibility of exhibits. The parties reserve issues of relevance. 

11. If evidentiary or other issues arise after the parties review each other's exhibits, 

~ proposed deposition testimony or trial briefs, they will so advise the Court at that time. 

C. PROPOSED TRIAL SEQUENCE 

12. As a result, the parties propose that the Phase I trial be conducted substantially as 

follows: 

a. 	 Plaintiffs tender of evidence, including stipulations of fact, deposition 

designations, and exhibit notebooks to the Court; 

b. Defendants' tender of additional evidence to the Court; 

\.. c. Oral argument by Plaintiffs counsel; 

d. 	 Oral argument by Defendants' counsel; and 

e. 	 Rebuttal argument by Plaintiffs counsel. 

13. The parties currently estimate that their presentations (including Plaintiffs 

rebuttal) may each take approximately 2 12 hours. 

D. TRIAL BRIEFS 

14. To assist the Court in understanding the legal arguments and positions of the 

parties, each party will file fairly extensive trial briefs on January 22,2001. The briefs will cite 

the stipulations of fact, designated deposition testimony, and exhibits, and will substantially set 

forth the legal arguments of each party. The parties are hopeful that the Court's review of the 

briefs in advance of trial will provide this Court with helpful and necessary background and 

authorities concerning the matters to be argued during the Phase 1 trial. 
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15. It is possible that the parties may seek leave to file reply andJor post-trial briefs as 

to certain limited issues. 

E. OTHER PRE-TRIAL MATTERS 

16. Although no formal pre-trial order or status conference has been mandated with 

regard to the Phase 1 trial, the parties respectfully defer to the Court's desires as to whether or not 

a pre-trial status conference would be helpful or necessary. 

17. For the Court's information, the parties have established the following pre-trial 

deadlines: 

a. Finalize Stipulations ofFact January 17,2001 

b. Exchange Deposition Designations January 18, 2001 

c. File Stipulated Facts January 22, 2001 

d. Exchange Copies ofExhibit Notebooks January 22, 2001 

e. Finalize Deposition Designations January 25,2001 

f. File Exhibit Notebooks January 31, 2001 

g. File Deposition Designations January 31, 2001 

18. Magistrate Judge Pringle previously fixed a deadline for the parties to exchange 

lists ofwitnesses and exhibits. The parties have done that. Magistrate Judge Pringle also fixed 

January 27th as the date for the parties to submit objections to witnesses and exhibits. 
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Dated this 18th day of January, 2001. 

R. Daniel Scheid 
~ LeBoeuf, Lamb, Greene & MacRae, L.L.P. 


633 17th Street, Suite 2000 

Denver, Colorado 80202 

(303) 291-2698 

Attorneys for Plaintiff 


Bret Randall 

LeBoeuf, Lamb, Greene & MacRae, L.L.P. 

1000 Kearns Building 

136 South Main Street 

Salt Lake City, Utah 84101-1685 

(801) 320-6700 

Attorneys for Plaintiff 


Christopher Lane 

Claire Douthit 

Sherman & Howard L.L.C. 

633 17th Street, Suite 2800 

Denver, Colorado 80202 


(303) 299-8422 

Attorneys for Defendants 
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IN THE UNITED STATES DISTRICT COURT :::! ,Jnl 22 f':; 3: ~~ 2 
FOR THE DISTRICT OF COLORADO ':,; ;:'. i. ';:',,'2:,'.;< ER 

: I~ 

Civil Action No, 00-S-424 

PACIFICORP, an Oregon corporation, 

Plaintiff, 

v. 

UNION OIL COMPANY OF CALIFORNIA, a California corporation; and 
MINERALS EXPLORA nON COMPANY, a California corporation, 

Defendants. 

~--..,-~ ....,~..-----------.... -~-- .... -----.... ---..,,---- .... -~--

STIPULATIONS OF PARTIES (PHASE I) 

--------~..,---.."---------------------- 

Plaintiff, PacifiCorp, and Defendants Union Oil Company of California ("Union") and 

Minerals Exploration Company ("Minerals") (Union and Minerals may sometimes be referred to 

collectively as "Union"), by and through their counsel, stipulate to the following facts and other 

matters for purposes of Phase I of this proceeding. By entering into these stipulations, the 

parties are not stipulating to the relevance of any facts. All objections based on relevance of the 

stipulated facts are preserved. 

I. PARTIES AND OTHERS 

I. 	 PacifiCorp is an Oregon corporation, with its principal place of business in Portland, 
Oregon. 

2. 	 Defendant Union is a California Corporation, with its principal place of business in 
California. 

3. 	 Defendant Minerals is a California corporation, incorporated on October 20, 1954, with 
its principle place of business in California. Minerals is now, and always has been, a 
wholly-owned subsidiary of Union. 
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4. Molycorp, Inc. became a wholly owned subsidiary of Union on July 29, 1977. 
Molycorp has been a direct or indirect wholly-owned subsidiary of Union since July 29, 
1977. 

II. Authenticity and Admissibilitv of Documents 

5. 	 [Reserved] 

III. THE SILVER BELL TAILINGS IMPOUNDMENT SITE 

6. 	 The Silver Bell Tailings Impoundment Site (the "Site") is located on the Roanoak placer 
mining claim. The Site and the Roanoak claim are located in San Miguel County, 
Colorado, approximately 1.5 miles west ofthe town of Ophir. The Roanoak claim 
consists of approximately 73 acres. The Site occupies approximately 6 acres on the 
Roanoak claim. (Ex. S-I. PacifiCorp Final Site Investigation Report at § 2.0, CDPHE 
1556, 1563.) 

7. 	 The Western Colorado Power Company ("WCPC") acquired the Site and the Roanoak 
claim in 1913, retaining ownership until 1975. In 1975, Utah Power & Light Company 
("UP&L") acquired the assets and assumed the liabilities of WCpe. As a result, title to 
the Site and the Roanoak claim was vested in UP&L, as the corporate successor to 
WCpe. UP&L owned the Site until 1989. 

8. 	 In 1989, UP&L merged into PacifiCorp, a result of which title to the Site and the 
Roanoak claim vested in PacifiCorp, as the corporate successor to UP&L 

9. 	 In March 1991, PacifiCorp transferred title to the Site and the Roanoak claim to Edwin 
Lee and Camelia M. Wynne. At some time subsequent to 1991, the Wynnes transferred 
approximately 38 acres of the Roanoak claim to the San Joaquin Partnership for 
approximately $100,000. At the present time, the Wynnes have placed most, if not all, of 
the remaining portion of the Roanoak claim on the market for $1,100,000. 

10. 	 On July 1, 1970, Silver Bell Industries Inc. ("Silver Bell") entered into an Agreement 
with WCPC relating to the use of the Site for a tailings pond (Ex. S- 2. the "1970 
Agreement"') With the exception of admissible testimony, if any, from Scott Smith, 
neither party has been able to locate anyone with relevant knowledge of the 1970 
Agreement or the map that was to be attached to the 1970 Agreement. 

11. 	 By 1975, Silver Bell closed its operations at the Silver Bell Mine and Mill. After that 
time, Silver Bell did not deposit tailings at the Site. Whether and how much tailings 
Silver Bell deposited prior to 1975 is in dispute. 
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IV. THE 1978 AGREEMENT 

12. 	 On May 15, 1978, Union, Minerals and Silver Bell entered into an Agreement and Plan 
of Reorganization (Ex. S-3 the 1/1978 Agreement'j 

13. 	 In connection with the 1978 Agreement, Silver Bell and Union prepared and submitted 
an amended SEC Ponn S-14 to the Securities and Exchange Commission on October 13, 
1978. (Ex. S-4 October 13,1978 SEC Form S-14.) 

14. 	 Pursuant to the 1978 Agreement, Minerals was to acquire "substantially all of the assets" 
of Silver BeIl "except for cash on hand, in banks (including certificates of deposit) and on 
deposit with third parties." (See Ex. S-4, October 13, 1978 SEC Form S-14 at p. 1, 
M000758,' Ex. S-3, 1978 Agreement at 2.) The effective date ofthe 1978 Agreement 
was December 15, 1978. (See Ex. S-4. Attachment to S-14 at M00088l.) 

15. 	 Consideration for Minerals' acquisition of Silver Bell's assets was comprised of: (1) 
418,095 shares of Union common stock~ and (2) the assumption of certain liabilities. 
(See Ex. S-4 at p.l, M000758.) 

16. 	 The price of Union common stock as ofthe date that the 1978 Agreement was executed, 
May 15, 1978, was 51 114. (Ex. 8-5, Tradeline printout.) Based on this number, the 
stock value negotiated by Union and Minerals for Silver Bell was approximately 
$21,400,000. 

17. 	 The 1978 Agreement was structured to be a tax-free reorganization under Section 
368(a)(1 )(C) of the Internal Revenue Code of 1954, as amended. (See Ex. S-4, 
Registration Statement at 7, M000764.) Among the assets of Silver Bell acquired by 
Minerals as part of the 1978 transaction were certain unused net operating loss 
carryovers in the amount of$),371,727. After the 1978 transaction, these were 
available to the affiliated group of companies filing a consolidated federal income tax 
return with Union Oil Company of California as the parent ("the Affiliated Group"). 
The Affiliated Group, however, never used the net operating loss carryovers. It was 
restricted from utilizing them because of limitations imposed by § 1.1502-21 (c)() of the 
Federal Tax Regulations in force in 1978 and 1979. 

18. 	 As of June 30, 1978, there were 43,940,066 shares of Union common stock outstanding. 
(Ex. S-6, August 8, 1978 letter from Cole to Keller.) 

19. 	 The ten-day average price for Union common stock for the ten days prior to December 5, 
1978 was $56.20. This ten day average price was to be used to calculate cash payments 
for fractional shares. (Ex. S-7, Notes from Union's Silver Bell File calculating ten-day 
average.) Based on this number, the total stock value paid by Union and Minerals for 
Silver Bell's assets was approximately $23,497,000. 
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20. 	 Among the documents explaining the procedures for issuance of the Union shares are the 
following: Ex. S-8, Novemher 22,1978 memofrom Bonner to Courtney: Ex. S-9, 
Novemher 22, 1978 Letter hetween Union and United Bank. 

21. 	 Union and Minerals do not have any record of the specific identity or number of all the 
shareholders of Silver Bell that became shareholders of Union as a result of the 
transaction. 

22. 	 In the event that a Silver Bell shareholder had not tendered his or her shares for exchange 
at the time that Silver Bell dissolved, the shares to which he or she was entitled were to 
be sold and the proceeds of the sale were to be paid to the Treasurer of the State of 
Colorado to be held for twenty-one years under the Colorado escheat law. (See Ex. S-4, 
Octoher 13, 1978 SEC Form S-14 at p.8, M000765-766; Ex. S-10, November 27, 1978 
Denver Post Article.) 

23. 	 In November 1979, it appears that there were approximately 21,224 shares of Union 
common stock that remained unexchanged. (Ex. S-11, November 14, 1979 Union Stock 
Certificate indicating that 21,224 shares of Union were unexchanged; Ex. S-12 
Novemher 7, 1979 Letterfrom Keller to Snyder; Ex. S-13, November 13, 1979 Letter 
from Snyder to Keller; Ex. S-14 December 8, 1978 letter from Cole to Union; Ex. S-15, 
April 30, 1981 letter from Union to United transmitting a cert(ficate for 80 shares for the 
remaining unexchanged shares ofUnion.) Union common stock was valued at between 
47.5 and 48.25 dollars per share on November 29, 1979. (Ex. S-16, Tradeline printout 
for November 29, 1979.) Thus, the sale of the unexchanged Union shares (21,224) on the 
market resulted in more than one million dollars apparently being paid to the Treasurer of 
the State of Colorado. 

24. 	 Silver Bell filed its intent to dissolve with the Colorado Secretary of State on 
February 16, 1979, and was dissolved by filing Articles of Dissolution with the Colorado 
Secretary of State on November 27, 1979 (Ex. S-17, Secretary ofState Search Replyfor 
Silver Bell dated 9/25/00.) 

25. 	 In 1982, certain Silver Bell shareholders who apparently had not yet exchanged their 
stock began to write to Union in an attempt to then exchange their shares. Union sent 
them a form letter. (See Et. S-9 Letter Agreement outlining the exact procedures 
between Union and United Bank dated 11/22/78; Ex. S-18 September 26, 1990 letter 
from Union to Bornstein.) On July 27, 1983, Union wrote to United Bank regarding 
funds remaining at United Bank in a letter attached as Exhibit S-19 (July 27, 1983 letter 
from Bonner to United Bank) (See also: Ex. S-20, July 27, 1983 letter from Bonner to 
Stokes; Ex. S-21, July 26, 1983 letter from Union to United Bank.) 

26. 	 By 1983, all funds that had been transferred to the Colorado Department of Treasury for 
the account of Silver Bell shareholders had been claimed and the fund balance was zero. 
Apparently, many shareholders where left unpaid. (Ex. S-22, Letter from Patty White of 
Colorado Department ofTreasury, dated Decemher 8, 2000.) 
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V. DIRECTORS, OFFICERS AND EMPLOYEES 

27. 	 No Director of Silver Bell was a Director, Officer or employee of Union, Minerals, or 
Molycorp before the 1978 transaction or became a director, officer or employee of any of 
those companies after the 1978 transaction. 

28. 	 No Officer of Silver Bell was a Director, Officer or employee of Union, Minerals, or 
Molycorp before the 1978 transaction or became a director, officer or employee of any of 
those companies after the 1978 transaction. 

29. 	 One employee of Silver Bell apparently was employed by Union after the 1978 
transaction through a temporary agency, as reflected in a letter dated December 13, 1978. 
(Ex. S-23, Letter from Rzepiela to Smith, dated /2//3/78) That employee was terminated 
on November 14,1980. (Ex. S-24, Letter from Rainey to Smith, date 11124/80) 

VI. SILVER BELL'S ASSETS AT THE TIME OF HIE 1978 TRANSACTION 

30. 	 The most complete list of Silver Bell's assets that were to be transferred to Minerals is set 
forth in seven "Schedules," or lists, that were drafted by the parties to the 1978 
Agreement in an attempt to sort the claims into workable categories. (Ex. S-25, Letter 
from Hatfield to Keller dated //129178 with Schedules /-7 and Schedules /-3 attached.) 
Although the Schedules are unsigned, the Schedules are accompanied by copies of 
executed and recorded quitclaim deeds for most (but not all) of the listed properties from 
Silver Bell to Minerals. The Schedules and, where available, quitclaim deeds, are 
described in greater detai I below. 

A. 	 Silver Bell's Sweetwater Assets 

31. 	 In 1969, Minerals entered into an Operating Agreement with Nuclear Reserves, Inc. to 
develop and produce uranium and other commercial ores found on certain mining claims 
and state leases located in Sweetwater, Fremont, and Natrona Counties, Wyoming. (Ex. 
S-26, Operating Agreement ofMay 9, /969 between Minerals Exploration Company and 
Nuclear Reserves, Inc. (hereinafter the "Operating Agreement").) This property subject 
to this agreement is referred to as the "Sweetwater Project." Through a series of 
transactions, in November, 1972, Silver Bell apparently succeeded to Nuclear Reserves' 
rights and obligations under the Operating Agreement. 

32. 	 The following Schedules prepared in connection with the 1978 Agreement list those 
claims which were subject to the 1969 Operating Agreement: 

a 	 Schedule 1 lists Unpatented Lode Mining Claims in Sweetwater County, 
Wyoming. (Ex. S-25, at Schedule 1.) 
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b. Schedule 2 lists the Unpatented Lode Mining Claims in Natrona County, 
Wyoming. (Ex. S-25, at Schedule 2.) 

33. 	 As of 1978, Minerals owned an undivided 65% interest in the Sweetwater Project and 
was the "Operator" of the Sweetwater Project under the Operating Agreement and subject 
to the terms of the Operating Agreement. (Ex. S-26, Operating Agreement at p. 16.) 
Silver Bell owned the remaining 35% undivided interest in the Sweetwater Project. This 
was a non-operating interest. Silver Bell's principal asset was its undivided 35% 
ownership interest in the Sweetwater Project. (Ex. S-4, October 13, 1978 SEC Form S-/4 
at p. 58, M0000815.) 

34. 	 As part of the 1978 transaction, effective December 15, 1978, Minerals acquired Silver 
Bell's 35% interest in the Sweetwater Project. By that acquisition, Silver Bell's interest 
and involvement in the Sweetwater Project was terminated, and the Operating Agreement 
was terminated. 

35. 	 The Final Environmental Statement Related To Operation Of Sweetwater Uranium 
Project Minerals Exploration Company contains a list stated to be the regulatory 
approvals and permits required prior to initiation of the Sweetwater mine and mill. (Ex. 
S-27, Final Environmental Statementfor Sweetwater Uranium Project dated December 
1978.) 

36. 	 The scheduled start up date for the Sweetwater Mill was July I, 1980. Minerals ceased 
operations at the Sweetwater Project in 1983. Minerals continued to own the Sweetwater 
Project until 1991, when it was sold. 

B. 	 Silver Bell's San Miguel County, Colorado Assets 

37. 	 The following Schedules list assets in San Miguel County, Colorado that were conveyed 
to Minerals by Silver Bell: 

a. 	 Schedule 3 lists the Patented Lode Mining Claims in San Miguel County, 
Colorado. (See Ex. S-25, Schedule 3; see also Ex. S-28.) 

b. 	 Schedule 4 lists the Unpatented Lode and Placer Mining Claims in San Miguel 
County, Colorado. (See S-25, Schedule 4; see also Ex. S-29.) 

c. 	 Some of these unpatented claims (Ruth Lode Claims Nos. 1-33 Amended, 
inclusive, Ruth Lode Claims Nos. 35-38 Amended, inclusive, Ophir Lode Claims 
Nos. 1-74 Amended, inclusive and Ophir Lode Claims Nos. 93-109, Amended, 
inclusive) were subject to the Baumgartner Purchase Agreement and were 
conveyed in a separate Quitclaim Deed, which is described in more detail below. 

d. 	 Schedule 6 lists the Patented and Unpatented Mill Site Claims in San Miguel 
County, Colorado, including the Silver Bell Mill Site. (See S-25. Schedule 6.) 
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Silver Bell conveyed these mill sites to Minerals. (See Ex. S-28; Ex. S-29; Ex. S
30. Notice of Intent to Hold Mill Sites and Tunnel Sites dated 10/17/79.) 

38. 	 In October, 1979, Minerals filed and recorded an Affidavit of Annual Labor, a Notice of 
Intent to Hold Mill Sites and a Notice oflntent To Hold Mill Sites and Tunnel Site. (Ex. 
S-31. Lettersfrom Moulinet to San Afiguel Coun~v Clerk and BLM dated 10/18/79; 
S-30, Notice ofIntent to Hold Afill Sites and Tunnel Sites dated 10//7/79.) These 
documents were filed only as to some of the unpatented mining and mill site claims 
acquired from Silver Bell. Claims not included in the filings were, by their omission 
from such filings, dropped and abandoned. The Silver Bell Mill Site and the Butler Mill 
Site were not included in the list of properties as to which such affidavits and notices 
were filed. (See Ex. S-30, Notice ofIntent to Hold Mill Sites and Tunnel Sites dated 
10/17/79.) 

39. 	 On March 10, 1980, Molycorp filed and recorded a Notice of Location for the Silver Bell 
Mill Site and the Butler Mil1 Site in the same vicinity as the prior claims. (Ex. S-32, 
Letter from Waters to San Miguel County Recorder dated 3/10/80; E'f.:. S-33, Letter from 
Moulinet to BLM dated 3/26/80; Ex. S-34, Memofi'om Moulinet to Rainey dated 
3/20/80; Ex. S-35. Memo from Moulinet to Rainey dated 4/14/80 with Notices of 
Location ofMillsite Claim; Ex. S-36, Letterfrom Moulinet to BLM dated 3/26/80.) 

40. 	 The following exhibits relate to additional actions with respect to certain unpatented 
mining claims and mill site claims post transaction: Ex. S-37, Memo from Waters to 
Raine,v dated 3/20/79 with attached Affidavit ofAnnual Labor documents; Ex. S-38, 
Affidavits ofLabor for Mozvcorp dated 10/31/80; Ex. S-39, Notice ofIntent to Hold Mill 
Sitesfor Mo~vcorp dated 10/17/80; Ex. S-40, Notice ofIntent to Hold Mill Sites and 
Tunnel Sites for Mineral dated 10/17/80; Ex. S-41. Affidavit ofAnnual Labor for 
Minerals dated 10/17/79: Ex. S-42. Notice ofIntent to Hold Mill Site for Minerals dated 
10/17/79. 

C. 	 Silver Bell's ]970 Baumgartner Purchase Agreement 

41. 	 Silver Bell and Franklin W. Baumgartner apparently entered into a Purchase Agreement, 
dated May 30, 1970 in which Baumgartner conveyed certain mining claims and two 
leases to Silver Bell. (Ex. S-43, Baumgartner Purchase Agreement; see also Ex. 25. 
Schedule 4 and Schedule 5.) The mining claims are listed in Schedule 4 and the two 
leases are listcd in Schedulc 5. They are as follows: 

a. 	 The following certain unpatented mining claims: Ruth Lode Claims Nos. 1-33 
and 35-38, amended, inclusive and Ophir Lode Claims Nos. 1-74 and 93-109, 
amended, inclusive. (See also Ex. S-25, 5'chedule 4 at page 3.) 

b. 	 A lease recorded in San Miguel County, Colorado dated March 2, 1967 by and 
between Randolph Belisle, as Lessor, and Franklin W. Baumgartner, as Lessee 
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("the Belisle Lease".) (Ex. S-44, Mining Lease dated 312197; Ex. S-45. 
Assignment ofMining Lease dated 5130170.) 

c. 	 A lease recorded in San Miguel County, Colorado dated December 21, 1966 by 
and between Henry A. Pollman, John J. Pollman, and W.F. Pollman, as Lessors, 
and Franklin W. Baumgartner, as Lessee (lithe Pollman Lease".) (Ex. S-46, 
Mining Lease dated 12121166; Ex. S-47, Assignment ofMining Lease dated 
5130170.) 

42. 	 The Baumgartner Purchase Agreement provided as follows: 

a. 	 The Purchase Agreement provided that Silver Bell would make yearly installment 
payments on the claims and leases, and, until the property was paid for in full, 
Silver Bell and Baumgartner agreed to place the deeds conveying the mining 
claims and the assignments for the two leases in escrow. (See Ex. S-43, 
Baumgartner Agreement at p. 2, ,1 4; Ex. S-48, Escrow Agreement dated 5130170.) 

b. 	 The total purchase price that Silver Bell was to pay for the mining claims and 
Baumgartner's interest in the two leases was $200,000. (See Ex. S-43, 
Baumgartner Agreement at p. 2, Section II, ~11.) The balances remaining on the 
two leases, which were included in the $200,000 total purchase price, were 
$35,000 and $80,000. (See Ex. S-43, Baumgartner Agreement at p. 2, Section II, 
'1 2.) Silver Bell was to make yearly installment payments on the balance. (See 
Ex. S-43. Baumgartner Agreement at p.4, Section 111, '13.) Silver Bell also was 
obligated to make minimum royalty payments to Pollman and Belisle (lessors to 
Baumgartner), at rates set forth in the Leases. (Ex. S-49, Invoice from 
Baumgartner to Silver Bell dated 712170; Ex. S-50, Lefler from Belisle to Sanders 
dated 911170; Ex. S-51, Remittance letter from Sanders to Belisle dated 8128170; 
Ex. S-52, Remittance letter from Sanders to Pollman dated 8128170.) 

43. 	 Silver Bell had the right to terminate the Baumgartner Purchase Agreement on notice and 
payment of $100 liquidated damages. (See Ex. S-43, Baumgartner Agreement at p. 7, 
Section IX. Paragraph I.) If Silver Bell failed to make payments under the Purchase 
Agreement as provided, Silver Bell would forfeit any interest it had arising out of the 
Baumgartner Purchase Agreement, including any payments it had already made. (Ex. S
43, Baumgartner Agreement at p. 7, Section IX, Paragraph 1; Ex. S-43, Baumgartner 
Agreement at p. 9, Section XII, Paragraph 3.) 

44. 	 On December 5, 1978, Silver Bell conveyed its interest in the Baumgartner Purchase 
Agreement to Minerals. (Ex. S-53, Assignment ofMining Lease dated 1215178 (Belisle 
Assignment); £x. S-54, Assignment ofMining Lease dated 1215178 (Pollman 
Assignment).) 
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45. 	 In 1979, Minerals evaluated the leases and the claims subject to that Agreement. On or 
about November 13, 1979, Minerals decided not to make the annual installment payment 
and to temlinate Minerals' interest in the Baumgartner Purchase Agreement, surrendering 
the properties and interests back to Baumgartner. (Ex. S-55, Memo from Rainey to 
Moran dated 11/14179; Ex. S-56, Letter frorn Rainey to Baumgartner dated 11113179 
(with certified mail receipt indicating the}' enclosed 3 Quitclaim Deeds conveying all of 
Minerals interest in the mining claims, in the Belisle lease and in the Pollman lease and 
paid the $100 liquidated damages).) 

D. 	 Sale Of Remaining Ophir Properties 

46. 	 In late January 1980, Union began to offer for sale the holdings that it acquired from 
Silver Bell in the Ophir area of San Miguel County, Colorado. (See Ex. S-57) 

47. 	 On November 13, 1980, Minerals and Molycorp transferred to Fleet Resources, Inc. all 
the remaining holdings acquired from Silver Bell in San Miguel County and the Ophir 
area that were listed in Schedules 3, 4, and 6. (See Ex. S-58.) 

E. 	 Silver Bell's Mancos Assets 

48. 	 Prior to the 1978 Agreement, Silver Bell and another corporation, the Mancos 
Corporation, had entered into an agreement in which Silver Bell agreed to acquire 
Mancos assets for Silver Bell stock. At the same time that Minerals and Union entered 
into the 1978 Agreement with Silver Bell, Minerals and Union entered into a similar 
agreement with Mancos to acquire all the assets of Mancos in exchange for 6,905 shares 
of Union stock and assumption of certain liabilities ("the Mancos Agreement".) (See Ex. 
S-4. Ocfoher 13,1978 SEC Form S-14 at p. 12) Pursuant to the Mancos Agreement, 
Minerals apparently acquired the following assets of the Mancos Corporation which were 
set forth in three separate schedules that listed the following: 

a 	 Certain patented and unpatented lode mining claims in Montezuma County, 
Colorado. (See Ex. S-25, Schedule I.) 

b. 	 A lease dated September 30, 1969 by and between Georgette Johnston Barlow 
and Sarah Johnston Marshall, as Lessors, and Don H. Peaker, as lessee, which 
was recorded in Montezuma County, Colorado. (See Ex. S-25, Schedule 2.) 
Mancos assigned this lease to Minerals on December 5, 1978. (See Ex. S-59, 
Assignment ofMining Lease and Agreement dated 1215178 .) 

c. 	 Unpatented Mill Site Claims in Montezuma County, Colorado referred to as the 
Red Arrow Mill Site and the Red Arrow Mill Site No.2. (See Ex. S-25, Schedule 
3.) 
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49. 	 Minerals later sold certain of the Mancos property to Outwest Resources, a corporation 
owned and controlled by Eugene Sanders, who had been the president of Silver Bell, as 
described below. 

50. 	 On April 30, 1980, an Exploration and Option Agreement was executed between Eugene 
Sanders (doing business as Outwest Resources, Inc.) and Minerals. (Ex. S-60, 
Exploration and Option Agreement dated 4/30/80.) In this agreement, Minerals granted 
Outwest Resources the exclusive right to explore and develop and the exclusive option to 
purchase all the right, title and interest of Minerals in certain patented mining claims. 
(See Ex. S-60, Exploration and Option Agreement dated 4/30/80, Exhibit A to Option 
Agreement.) These claims are commonly referred to as the "Red Arrow" claims and they 
include all of the patented claims that Minerals acquired from the Mancos Corporation. 
(See Ex. S-25, Mancos Schedule 1.) The purchase price was to be $250,000, payable 
over time. 

51. 	 On May 28, 1982, Minerals conveyed all its right, title and interest to the claims covered 
by the Option Agreement as well as its right, title and interest to the Option Agreement to 
Molycorp. (See Ex. S-61, Quitclaim Deed dated 5/28/82.) 

52. 	 Thereafter, in February of 1988, Outwest Resources submitted its last and final payment 
for the "Red Arrow" claims and Molycorp conveyed the property to Outwest Resources 
via Warranty Deed. Molycorp reserved a royalty interest as agreed to in the Option 
Agreement. (See Ex. S-62) 

53. 	 The available documents do not show further title actions with respect to the Mancos 
unpatented claims. 

F. 	 Other Lease Interests 

54. 	 Schedule 5 indicates that Silver Bell transferred its interest in the following leases to 
Minerals: 

a. 	 A lease dated May 16, 1972 by and between Silver Bell, as Lessor, and Union 
Carbide Corporation, as Lessee, relating to 88 claims held by Silver Bell in 
Sweetwater County, Wyoming. (Ex. S-63, Quitclaim Deed dated 12/5/78 (Silver 
Bell-Minerals Deed; Ex. S-64, Memorandum and Letter attaching Lease dated 
5/16/72.) 

b. 	 An interest in a lease dated April 7, 1966 (as amended April 15, 1966) by and 
between W.T. Knuckles, as Lessor, and Silver Bell Mines Co., as Lessee, which 
pertains to certain real property in San Juan County, Utah. (Ex. S-65. Assignment 
ofMining Lease dated 12/5/78; Ex. S-66, Memorandum ofProperties; E"K. S-67. 
Mining Lease dated 4/7/66 with Addendum and Exhibit.) 

55. 	 On or about July 20, 1990, Minerals transferred its interest in these lease agreements to 
Molycorp. (Ex. S-68, Assignment dated 7/20/90; Ex. S-69. Quitclaim Deed dated 
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7120190: Ex. S-70, Assignment dated 7120190: Ex. S-7/, Corrective Assignment dated 
61! 319J.) 

56. 	 Schedule 7 (Et. S-25) lists a number of property agreements under which Silver Bell held 
royalty interests or royalties with certain reversionary interests. Silver Bell's interests in 
these agreements were apparently transferred to Minerals. (Ex. 5-25, Schedule 7; see 
also Ex. 72) 

57. 	 The available documents do not indicate whether Minerals ever received royalties under 
the agreements nor do they show further title actions with respect to these leases. 

VII. NPDES Permit 

58. 	 Molycorp signed an "Application For Transfer and Acceptance Of Terms ofNPDES 
Permit" on March 10, 1980 and sent that application to the State. (Ex. S-73, Molycorp's 
Application for Transfer alld Acceptance of Terms ofNPDES Permit dated 3110180) 

59. 	 Fleet Resources, Inc. signed an "Application For Transfer and Acceptance Of Terms of 
NPDES Permit" on December 4, 1980 and sent that application to the State. (Ex. S-74, 
Fleet's Application for Transfer and Acceptance of Terms ofNPDES Permit dated 
1214180 ) 

VII. MISCELLANEOUS STIPULATIONS 

60. 	 Based on their employment status with Union or Minerals or Silver Bell, as reflected in 
various documents, and because their names appear on some of the documents related to 
matters at issue in this Phase of the case, it appears that following individuals had 
knowledge about certain matters at issue in this phase of the case but they are all now 
deceased: Fred Hartley, Harold Rainey, Edward Eakland, Eugene Lindsay, John 
Abramo, and J.R. Courtney (all from Union or Minerals) and Eugene Sanders, Alec 
Keller, Steven McNichols, and Les Smith (all from Silver Bell). 

61. 	 Many of the documents related to the 1978 Agreement, if they existed, have not been 
found, specifically including but not limited to a final Exhibit 1 and any version, draft or 
otherwise, of Exhibit 2 referenced in the 1978 Agreement. 

II 
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DATED this 21·~ day of_'+->_c .._H,(._.'(;'-'-"-_""-v---_, 200a! 
. . ~ 
\/ 

LeBOEUF, LAMB, GREENE & 
MacRAE, L.L.P. 

Gary E. Parish 
R. Daniel Scheid 

633 Seventeenth Street, Suite 2000 
Denver, CO 80202 
Telephone: 303-291-2600 

Kevin R. Murray 
Bret F. Randall 
1000 Keams Building 
136 South Main Street 
Salt Lake City, UT 84101-1685 
Telephone: 801-320-6700 

Attorneys for Plaintiff 

SHERMAN & HOWARD L.L.C. 


1fL /
, _-lo......_""""""-::.:::::;;..__ __BY:--\-:7'~=-=--_· - 
hnstopher Lane 

Claire E. Douthit 
First Interstate Tower North 
633 Seventeenth Street, Suite 3000 
Denver, Colorado 80202 
Telephone: 303-297-2900 

Attorneys for Defendants 
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CERTIFICATE OF MAILING 

I certify that a true and correct copy of the foregoing STIPULATIONS OF 
PARTIES (PHASE I) was sent by on theL7.~day of ~.. ,200$, to the following: 

( 
Via handdelivery: 

R. Daniel Scheid, Esq. 

LeBoeuf, Lamb, Greene & MacRae LLP 

633 Seventeenth Street, Suite 2000 

Denver, Colorado 80202 


Via Federal Express: 

Bret F. Randall, Esq. 

LeBoeuf, Lamb, Greene & MacRae LLP 

136 South Main, Suite 1000 

Salt Lake City, Utah 84101 
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FILED 
UNITEDSTATESDISTRICTCOURl 

DENVER COlORADO 
IN THE llNITED STATES DISTRICf COURT 

FOR THE DISTRICf OF COLORADO ,!AN 3 1 ,;,... 

Civil Action No. 00-S-424 JAMESR. MANSPEAKER 
~ CLERK 
I zs.

PACIFICORP, an Oregon corporation, 


Plaintiff, 


'- -
' 

v. 

UNION OIL COMPANYOF CALIFORNIA, aCaliforniacorporation; andMINERALS EXPLORAnON 
COMPANY, a California corporation, 

Defendants. 

ORDER REGARDING SETTLEMENT 


ORDER ENTERED BY MAGISTRATE JUDGE CRAIG B. SHAFFER 

Upon notification by the parties that this case has settled, the trial set Wednesday, January 31, 2001 
and Tbursday, February 1, 2001 is hereby VACATED. The parties are directed to submit their 
settlement/dismissal papers on or before February 16,2001. 

The undersigned certifiesthatacopy ofthe forgoing Minute Orderwas servedon January~,2001, 
by: () delivery to: 

Christopher Lane, Esq. 
Ronald M. Eddy, Esq. 
Sherman & Howard, LLC 
DC Box 12 

( ) depositing the same in the United States Mail, postage prepaid, addressed to: 

Gary E. Parish, Esq. Kevin R Murray, Esq. 
R Daniel Scheid, Esq. Bret F. Randall, Esq. 
Eden C. Steele, Esq. LeBoeuf, Lamb, Greene & MacRae, LLP 
LeBoeuf, Lamb, Greene & MacRae, LLP 136 South Main, Suite 1000 
633 - 1 Jh Street, Suite 2000 Salt Lake City, lIT 84101 
Denver, CO 80202 
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WALL STREET JOURNAL

December 8, 1978, Friday

SECTION: Page 42, Column 3

LENGTH: 30 words

Union Oil Co of California says it has acquired most of assets of two Colorado mining companies, Silver Bell
Industries Inc and Mancos Corp, for 418,095 Union Oil shares (S).

LANGUAGE: ENGLISH

JOURNAL-CODE: WSJ

Copyright 1978 The New York Times Company: Abstracts

Page 1

NEX-001



3 of 8 DOCUMENTS

The Globe and Mail (Canada)

March 31, 1978 Friday

International news UNION OIL

BYLINE: GAM

LENGTH: 65 words

Union Oil Co. of California, Los Angeles, plans to acquire all of the
assets except cash on hand of Silver Bell Industries Inc. in exchange for
425,000 shares of Union Oil common. Silver Bell is a Colorado company
engaged in developing and processing minerals and ores. It owns a 35 per
cent interest in a Wyoming uranium mine and milling project being
developed by a subsidiary of Union Oil.

LOAD-DATE: January 11, 2007

LANGUAGE: ENGLISH

PUBLICATION-TYPE: Newspaper

Copyright 1978 The Globe and Mail, a division of CTVglobemedia Publishing Inc.
All Rights Reserved
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WALL STREET JOURNAL

March 31, 1978, Friday

SECTION: Page 16, Column 3

LENGTH: 38 words

Union Oil Co of Calif plans to acquire all assets, except cash on hand, of Silver Bell Industries Inc for
425,000 shares of Union Oil common. Silver Bell is engaged in exploration and development of minerals
and ores (S).

LANGUAGE: ENGLISH

JOURNAL-CODE: WSJ

Copyright 1978 The New York Times Company: Abstracts

Page 1
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WALL STREET JOURNAL

June 21, 1976, Monday

SECTION: Page 12, Column 3

LENGTH: 50 words

Silver Bell Industries Inc grants option to Pacific Gas & Electric Co to purchase Silver Bell's 35% interest in
uranium joint venture with Minerals Exploration Co, subsidiary of Union Oil Co of California. Pacific G&E
would issue 767,272 common shares at $20.50 each, totaling $15.7 Million (S).

LANGUAGE: ENGLISH

JOURNAL-CODE: WSJ

Copyright 1976 The New York Times Company: Abstracts

Page 1
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Chemical Week

February 11, 1976

Red Desert uranium project undergoing study

SECTION: BUSINESS NEWSLETTER; Pg. 15

LENGTH: 74 words

Final decision may come this fall on whether Minerals Exploration Co. will develop its Red Desert uranium
project in Sweetwater County, Wyoming. The wholly owned subsidiary of Union Oil of California and
Denver-based Silver Bell Industries have engaged Ralph M. Parsons Co. to run a feasibility study for a
uranium mine and mill at the site. Metallurgical and mill design studies by A. H. Ross and Associates
(Toronto) are also under way.

LANGUAGE: ENGLISH

Copyright 1976 McGraw-Hill, Inc.

Page 1
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Copyright 2012 Multex.com, Inc. All Rights Reserved 
Market Guide Significant Developments 

Copying and redistribution prohibited. Multex obtains information from sources 
deemed reliable, but does not warrant its accuracy and disclaims for itself and its 
information providers all liability arising from its use. No information provided shall 

constitute tax, legal, or investment advice, or an offer to buy or sell securities.

July 30, 2012

Molycorp, Inc.

* * * * * * * * * * COMPANY IDENTIFIERS * * * * * * * * * *
TICKER: MCP

* * * * * * * * * * COMPANY INFORMATION * * * * * * * * * *
OPERATING STATUS: Active

* * * * * * * * * * SECURITIES INFORMATION * * * * * * * * * *
EXCHANGE: NYSE

* * * * * * * * * * SIGNIFICANT DEVELOPMENTS * * * * * * * * * * 

June 11, 2012, 21:38 - Molycorp Inc Announces Close Of Neo Materials Technologies Inc. Acquisition 
[Mergers & Acquisitions; Officer Changes] (2555528)

Molycorp Inc announced that its acquisition of Canadian-based Neo Material Technologies Inc. has officially 
closed. Financial terms were not mentioned. Michael F. Doolan will become Executive Vice President and Chief 
Financial Officer (CFO) of Molycorp. James S. Allen will serve as Senior Vice President of Finance, and 
Treasurer, of Molycorp.

May 18, 2012, 20:01 - Molycorp Inc Prices $650 million of Senior Secured Notes [Debt Financing / Related] 
(2543875)

Molycorp Inc announced the pricing of $650 million aggregate principal amount of 10.000% senior secured 
notes due 2020 in an offering exempt from the registration requirements of the Securities Act of 1933. The notes 
will be senior secured obligations of Molycorp and will be guaranteed by certain of Molycorp's subsidiaries. The 
gross proceeds from the offering of the senior secured notes will be placed into escrow pending the 
consummation of the proposed acquisition by the Company of Neo Material Technologies Inc. Following release 
of the gross proceeds from escrow, the Company intends to use a substantial portion of the net proceeds from the 
offering to fund a portion of the Company's proposed acquisition of Neo, including related fees and expenses, and 
any remaining net proceeds would be used for general corporate purposes. The senior secured notes and related 
note guarantees to be offered will not be and have not been registered under the Securities Act and may not be 
offered or sold in the United States absent registration or an applicable exemption from registration requirements.

May 14, 2012, 11:00 - Molycorp Inc Announces Proposed Offering Of $650 Million Of Senior Secured 
Notes [Debt Financing / Related] (2540228)

Molycorp Inc announced that it intends to offer to sell, subject to market and other conditions, $650 million 
aggregate principal amount of senior secured notes in an offering exempt from the registration requirements of 
the Securities Act of 1933. The notes will be senior secured obligations of Molycorp and will be guaranteed by 
certain of Molycorp's subsidiaries. The gross proceeds from the offering of the senior secured notes will be placed 
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into escrow pending the consummation of the proposed acquisition by the Company of Neo Material 
Technologies Inc. (Neo). Following release of the gross proceeds from escrow, the Company intends to use a 
substantial portion of the net proceeds from the offering to fund a portion of the Company's proposed acquisition 
of Neo, including related fees and expenses, and any remaining net proceeds would be used for general 
corporate purposes.

May 11, 2012, 00:30 - Molycorp Inc Reaffirms FY 2012 Production Guidance-Conference Call [Production 
Guidance] (2540451)

Molycorp Inc announced that it is reaffirming fiscal 2012 production guidance range of 8,000 to 10,000 metric 
tons of REO equivalent products across all of operating segments this year.

May 3, 2012, 11:00 - Molycorp Inc Declares Preferred Dividends [Dividends] (2533792)

Molycorp Inc announced that its Board of Directors has elected to declare a cash dividend on outstanding 
shares of its 5.50% Series A mandatory convertible preferred stock in an amount equal to $1.375 per share. 
Molycorp will pay the dividend on June 1, 2012 to the holders of record of shares of Series A mandatory 
convertible preferred stock at the close of business on May 15, 2012. As of May 1, 2012, there were a total of 
2,070,000 shares of Series A mandatory convertible preferred stock outstanding.

April 3, 2012, 15:56 - The Law Firm of Levi & Korsinsky Announces Class Action Lawsuit Against 
Molycorp Inc [Class Action Lawsuit] (2514879)

Levi & Korsinsky announced that a class action lawsuit has been commenced in the United States District 
Court for the District of Colorado on behalf of investors who purchased Molycorp, Inc. stock between March 9, 
2011 and November 10, 2011 (the Class Period). The Complaint alleges that defendants misrepresented and/or 
failed to disclose materially adverse facts about the Company's Mountain Pass mining operations. Specifically, 
defendants misrepresented and/or failed to disclose the following adverse facts during the Class Period 
Molycorp's development and expansion of the Mountain Pass mine was not progressing on schedule and would 
not allow the Company to reach rare earth oxide production rates at the end of calendar 2012 and 2013; and end 
users had been reducing demand for the Company's products as prices for rare earth elements increased. As a 
result of the aforementioned Molycorp stock traded at artificially inflated prices throughout the Class Period.

March 12, 2012, 13:15 - Molycorp Inc Announces Completion Of $390 Million Strategic Investment From 
Molibdenos y Metales S.A. [Equity Investments] (2498843)

Molycorp Inc announced the closing of its previously announced placement of 12.5 million shares of 
Molycorp common stock with Molibdenos y Metales S.A. (Molymet), for approximately $390 million. As previously 
disclosed, proceeds from the Molymet investment will be used by Molycorp for general corporate purposes and to 
bolster Molycorp's strategic flexibility, and will likely be used to finance a portion of the cash purchase price of 
Molycorp's recently announced acquisition of Neo Materials Technologies, Inc.

March 8, 2012, 23:00 - Molycorp, Inc. To Acquire Neo Material Technologies Inc. In $1.3 Billion Deal 
[Mergers & Acquisitions; Debt Financing / Related; Equity Financing / Related] (2497401)

Molycorp, Inc. (Molycorp) and Neo Material Technologies Inc. (Neo Materials or Neo) announced the signing 
of a definitive agreement under which Molycorp will acquire Neo Materials for approximately CDN $1.3 billion. 
Under the agreement, which was unanimously approved by the two companies' boards of directors, Neo Materials 
shareholders will receive consideration equal to CDN$11.30 per share, comprising of CDN$8.05 per share in cash 
and 0.122 Molycorp shares based on Molycorp's 20-day volume weighted average price of USD26.66. Neo 
Materials shareholders will have the right to elect their preferred consideration mix of cash and newly issued 
Molycorp common stock, with the total consideration being approximately 71.2% cash and approximately 28.8% 
Molycorp common stock. The transaction will be implemented through a court-approved Plan of Arrangement 
under Canadian law. The transaction is expected to close in the second or third quarter of 2012. Molycorp intends 
to finance the majority of the cash portion of the consideration, and has obtained a committed financing facility 
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from Morgan Stanley and Credit Suisse. Permanent financing is expected to include long-term debt, existing 
cash on hand of the combined company, and the proceeds from any equity issuances. Morgan Stanley & Co. LLC 
acted as financial advisor to Molycorp. GMP Securities L.P. served as Neo Materials' financial advisor.

March 8, 2012, 19:56 - Shareholder Rights Law Firm Johnson & Weaver, LLP Investigates Molycorp Inc 
For Securities Fraud [Class Action Lawsuit] (2497291)

Shareholder Rights Law Firm Johnson & Weaver, LLP announced it is investigating whether certain officers 
and directors of Molycorp, Inc. engaged in a pump-and-dump scheme in breach of their fiduciary duties and in 
violation of United States securities laws. Johnson & Weaver, LLP's investigation focuses on whether certain 
officers and directors made false and misleading statements about the capability of the Company's "Mountain 
Pass" mining operation and the Company's earnings. Specifically, defendants misrepresented and/or failed to 
disclose the following adverse facts during the Class Period: Molycorp's development and expansion of the 
Mountain Pass mine was not progressing on schedule and would not allow the Company to reach rare earth 
oxide production rates at the end of calendar years 2012 and 2013; and end users had been reducing demand for 
the Company's products as prices for rare earth elements increased. At the same time, certain Company insiders 
were selling their personal stock for proceeds of over $1.5 million while in possession of this material, non-public 
information.

March 8, 2012, 19:41 - Harwood Feffer LLP Announces That a Securities Class Action Lawsuit Has Been 
Filed Against Molycorp Inc [Class Action Lawsuit] (2497286)

Harwood Feffer LLP announced that a class action suit was filed in the United States District Court for the 
District of Colorado against Molycorp, Inc. (Molycorp), on behalf of purchasers of Molycorp stock between March 
9, 2011 and November 10, 2011 (Class Period). The complaint alleges that defendants made false and 
misleading statements about the viability of a Company mining operation called Mountain Pass and that the 
Company's reported earnings caused Molycorp common stock to trade at artificially inflated prices throughout the 
Class Period. Specifically, defendants misrepresented and/or failed to disclose the following facts: development 
and expansion of the Mountain Pass operation was not progressing on schedule and would not allow the 
Company to reach its target production rates for rare earth oxide at the end of 2012 and 2013; and end users had 
been reducing demand for the Company's products as prices for rare earth elements increased.

March 5, 2012, 23:05 - Ryan & Maniskas, LLP Announces Class Action Lawsuit Against Molycorp Inc 
[Class Action Lawsuit] (2494808)

Ryan & Maniskas, LLP announced that a class action lawsuit has been filed in United States District Court for 
the District of Colorado on behalf of purchasers of Molycorp, Inc. (Molycorp) common stock during the period 
between March 9, 2011 and November 10, 2011, (Class Period). The complaint alleges that defendants' false and 
misleading statements about the capability of Molycorp's "Mountain Pass" mining operation and Molycorp's 
earnings caused Molycorp common stock to trade at artificially inflated prices throughout the Class Period. 
Specifically, defendants misrepresented and/or failed to disclose the following adverse facts during the Class 
Period; Molycorp's development and expansion of the Mountain Pass mine was not progressing on schedule and 
would not allow Molycorp to reach rare earth oxide production rates at the end of calendar 2012 and 2013; and 
end users had been reducing demand for Molycorp's products as prices for rare earth elements increased. On 
November 10, 2011, Molycorp reported disappointing third quarter 2011 revenues and earnings results below 
analysts' estimates and announced a reduction in Mountain Pass production guidance for the fourth quarter of 
2011 due to expected equipment downtime relating to Mountain Pass engineering and expansion issues. 
Molycorp's stock price fell, dropping from $38.70 per share on November 10, 2011, to $33.45 per share on 
November 11, 2011, or 13.6%, on heavy trading volume.

February 18, 2012, 01:30 - Faruqi & Faruqi, LLP Reminds Investors Of Upcoming April 3, 2012 Lead 
Plaintiff Deadline Against Molycorp Inc [Class Action Lawsuit] (2483378)

Faruqi & Faruqi, LLP, a national securities law firm, reminds investors of the impending lead plaintiff deadline 
for the class action lawsuit against Molycorp, Inc. The investigation focuses on whether the Company and its 
executives violated federal securities laws by failing to disclose that Molycorp's efforts to expand the Company's 
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Mountain Pass mine were behind schedule; the Company would fail to reach projected rare earth oxide 
production rates by the end of calendar year 2012 or 2013; and end-user customers have been reducing their 
demand for Molycorp's products as prices for rare earth elements have increased. On November 10, 2011, the 
Company reported disappointing third quarter 2011 revenues and earnings results below analysts' estimates. 
Moreover, Molycorp announced a reduction in Mountain Pass production guidance for the fourth quarter of 2011 
due to expected equipment downtime relating to the site's engineering and expansion issues. In response to this 
disappointing news, Molycorp's stock price dropped from $38.70 per share on November 10, 2011 to $33.45 per 
share on November 11, 2011, or 13.6%, on heavy trading volume.

February 14, 2012, 21:34 - Brower Piven Announces Class Action Lawsuit Against Molycorp Inc [Class 
Action Lawsuit] (2480531)

Brower Piven announced that a class action lawsuit has been commenced in the United States District Court 
for the District of Colorado on behalf of purchasers of the common stock of Molycorp, Inc. during the period 
between March 9, 2011 and November 10, 2011, inclusive (Class Period). The complaint accuses the defendants 
of violations of the Securities Exchange Act of 1934 by virtue of the Company's failure to disclose during the Class 
Period that Molycorp's development and expansion of the Mountain Pass mine was not progressing on schedule 
and would not allow the Company to reach rare earth oxide production rates at the end of calendar 2012 and 
2013 and that end users had been reducing demand for the Company's products as prices for rare earth elements 
increased. According to the complaint, after, on November 10, 2011, the Company reported disappointing third 
quarter 2011 revenues and earnings results below analysts' estimates and announced a reduction in Mountain 
Pass production guidance for the fourth quarter of 2011 due to expected equipment downtime relating to 
Mountain Pass engineering and expansion issues, the value of Molycorp shares declined significantly.

February 11, 2012, 02:45 - The Shuman Law Firm Announces Class Action Lawsuit Against Molycorp Inc 
[Class Action Lawsuit] (2478754)

The Shuman Law Firm announced that a lawsuit seeking class action status has been filed in the U.S. 
District Court for the District of Colorado on behalf of purchasers of the common stock of Molycorp, Inc. between 
March 9, 2011, and November 10, 2011, inclusive (Class Period). The complaint alleges that Molycorp and 
certain of its officers and directors violated federal securities laws by issuing materially false and misleading 
statements regarding Molycorp'sbusiness and prospects. Specifically, it is alleged that the defendants 
misrepresented and/or failed to disclose the following adverse facts during the Class Period Molycorp's 
development and expansion of the Mountain Pass mine was not progressing on schedule and would not allow 
Molycorp to reach rare earth oxide production rates at the end of calendar 2012 and 2013; and end users had 
been reducing demand for Molycorp's products as prices for rare earth elements increased. On November 10, 
2011, Molycorp reported disappointing third quarter 2011 revenues and earnings results below analysts' 
estimates and announced a reduction in Mountain Pass production guidance for the fourth quarter of 2011 due to 
expected equipment downtime relating to Mountain Pass engineering and expansion issues. Molycorp's stock 
price fell from $38.70 per share on November 10, 2011 to $33.45 per share on November 11, 2011, or 
approximately 13.6%.

February 9, 2012, 15:47 - The Briscoe Law Firm and Powers Taylor, LLP Announces Investigation Of 
Possible Breaches Of Fiduciary Duty By Officers And Directors Of Molycorp Inc [Class Action Lawsuit] 
(2477611)

The Briscoe Law Firm and Powers Taylor, LLP announced that the firms are investigating legal claims 
against the officers and Board of Directors of Molycorp, Inc. related to potential securities violations between 
March 9, 2011, and November 10, 2011 (Class Period). In a recently filed federal class action complaint, Molycorp 
and certain of its officers and directors were charged with violating the Securities Exchange Act of 1934. 
Specifically, the complaint alleges that during the Class Period, defendants misrepresented or failed to disclose 
the following adverse facts: Molycorp's development and expansion of the Mountain Pass mine was not 
progressing on schedule and would not allow the company to reach rare earth oxide production rates at the end 
of calendar 2012 and 2013; and end users had been reducing demand for Molycorp's products as prices for rare 
earth elements increased.

February 8, 2012, 15:34 - Holzer Holzer & Fistel, LLC Announces Investigation Into Potential Claims For 
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Breaches Of Fiduciary Duty By Certain Officers And Directors Of Molycorp Inc [Class Action Lawsuit] 
(2476645)

Holzer Holzer & Fistel, LLC announced that it is investigating potential breaches of fiduciary duty by certain 
officers and directors of Molycorp Inc.. On February 3, 2012, a class action lawsuit was filed in the United States 
District Court for the District of Colorado alleging that Molycorp violated the federal securities laws between March 
9, 2010 and November 10, 2011 (Class Period). The lawsuit alleges, among other things, that Molycorp failed to 
adequately disclose that development and expansion of its Mountain Pass mine was not progressing on 
schedule. The lawsuit further alleges Molycorp failed to adequately disclose the negative impact rising prices for 
rare earth metals was having on demand for the Company's products. Holzer Holzer & Fistel, LLC's investigation 
seeks to determine if the allegations contained in the class action complaint also give rise to the separate claims 
against the Board of Directors for breaches of fiduciary duty, which could be enforced on behalf of the Company 
through shareholder derivative litigation.

February 7, 2012, 22:50 - Denver-Based Dyer & Berens LLP Files Class Action Lawsuit on Behalf of 
Investors Who Purchased Molycorp, Inc. Common Stock between 3/9/11 and 11/10/11; Announces 
Investor Deadline (MCP) [Class Action Lawsuit] (2475969)

Dyer & Berens LLP announced that it has filed a class action lawsuit in the United States District Court for the 
District of Colorado, Civil Action No. 12-cv-00292-WJM, on behalf of all persons who purchased or otherwise 
acquired Molycorp, Inc. common stock between March 9, 2011 and November 10, 2011, inclusive (the Class 
Period). Defendant Molycorp is a rare earth element mining company which maintains its principle offices in 
Greenwood Village, Colorado. The complaint alleges that, during the Class Period, defendants issued materially 
false and misleading statements regarding the Company's business and prospects. Specifically, defendants 
misrepresented and/or failed to disclose the following adverse facts during the Class Period; Molycorp's 
development and expansion of the Mountain Pass mine was not progressing on schedule and would not allow the 
Company to reach rare earth oxide production rates at the end of calendar 2012 and 2013; end users had been 
reducing demand for the Company's products as prices for rare earth elements increased; and the lack of 
progress in development and expansion of the Mountain Pass mine made it difficult, if not impossible, for the 
Company to produce and deliver certain magnet products to its key customers. Based upon the foregoing, the 
complaint charges the Company and certain of its officers with violations of the Securities Exchange Act of 1934.

February 7, 2012, 16:48 - Izard Nobel LLP Announces Class Action Lawsuit Against Molycorp Inc [Class 
Action Lawsuit] (2475834)

Izard Nobel LLP announced that a lawsuit seeking class action status has been filed in the United States 
District Court for the District of Colorado on behalf of purchasers of the common stock of Molycorp, Inc. 
("Molycorp" or the "Company") between March 9, 2011 and November 10, 2011, inclusive (the "Class Period"). 
The Complaint alleges that Molycorp and certain of its officers and directors violated the federal securities laws. 
Specifically, defendants misrepresented and/or failed to disclose the following adverse facts during the Class 
Period: (i) Molycorp's development and expansion of the Mountain Pass mine was not progressing on schedule 
and would not allow the Company to reach rare earth oxide production rates at the end of calendar 2012 and 
2013; and (ii) end users had been reducing demand for the Company's products as prices for rare earth elements 
increased.

February 7, 2012, 00:00 - Faruqi & Faruqi, LLP Announces Investigation Of Molycorp Inc [Class Action 
Lawsuit] (2475199)

Faruqi & Faruqi, LLP, a national securities law firm, announced that it is investigating potential securities 
fraud at Molycorp, Inc. (Molycorp). The investigation focuses on whether Molycorp and its executives violated 
federal securities laws by failing to disclose that Molycorp's efforts to expand Molycorp's Mountain Pass mine 
were behind schedule; Molycorp would fail to reach projected rare earth oxide production rates by the end of 
calendar year 2012 or 2013; and end-user customers have been reducing their demand for Molycorp's products 
as prices for rare earth elements have increased. On November 10, 2011, Molycorp reported disappointing third 
quarter 2011 revenues and earnings results below analysts' estimates. Moreover, Molycorp announced a 
reduction in Mountain Pass production guidance for the fourth quarter of 2011 due to expected equipment 
downtime relating to the site's engineering and expansion issues. In response to this disappointing news, 
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Molycorp's stock price dropped from $38.70 per share on November 10, 2011 to $33.45 per share on 
November 11, 2011, or 13.6%, on heavy trading volume.

February 6, 2012, 18:00 - Levi & Korsinsky Files Class Action Suit Against Molycorp Inc [Class Action 
Lawsuit] (2475097)

Levi & Korsinsky announced that a class action lawsuit has been commenced in the United States District 
Court for the District of Colorado on behalf of investors who purchased Molycorp, Inc. stock between March 9, 
2011 and November 10, 2011 (Class Period). The Complaint alleges that defendants misrepresented and/or 
failed to disclose materially adverse facts about the Company's Mountain Pass mining operations. Specifically, 
defendants misrepresented and/or failed to disclose the following adverse facts during the Class Period: 
Molycorp's development and expansion of the Mountain Pass mine was not progressing on schedule and would 
not allow the Company to reach rare earth oxide production rates at the end of calendar 2012 and 2013; and end 
users had been reducing demand for the Company's products as prices for rare earth elements increased. As a 
result of the aforementioned Molycorp stock traded at artificially inflated prices throughout the Class Period.

February 4, 2012, 00:00 - Robbins Geller Rudman & Dowd LLP Files Class Action Suit Against Molycorp 
Inc [Class Action Lawsuit] (2474432)

Robbins Geller Rudman & Dowd LLP announced that a class action has been commenced in the United 
States District Court for the District of Colorado on behalf of purchasers of Molycorp, Inc. (Molycorp) common 
stock during the period between March 9, 2011 and November 10, 2011 (Class Period). The complaint charges 
Molycorp and certain of its officers and directors with violations of the Securities Exchange Act of 1934. The 
complaint alleges that defendants' false and misleading statements about the capability of the Company's 
"Mountain Pass" mining operation and the Company's earnings caused Molycorp common stock to trade at 
artificially inflated prices throughout the Class Period. Specifically, defendants misrepresented and/or failed to 
disclose the following adverse facts during the Class Period; Molycorp's development and expansion of the 
Mountain Pass mine was not progressing on schedule and would not allow the Company to reach rare earth 
oxide production rates at the end of calendar 2012 and 2013; and end users had been reducing demand for the 
Company's products as prices for rare earth elements increased. Plaintiff seeks to recover damages on behalf of 
all purchasers of Molycorp common stock during the Class Period (the Class). The plaintiff is represented by 
Robbins Geller, which has expertise in prosecuting investor class actions and extensive experience in actions 
involving financial fraud.

February 2, 2012, 12:00 - Molycorp Inc Declares Preferred Dividends [Dividends] (2473248)

Molycorp Inc announced that its Board of Directors has elected to declare a cash dividend on outstanding 
shares of its 5.50% Series A mandatory convertible preferred stock in an amount equal to $1.375 per share. 
Molycorp will pay the dividend on March 1, 2012 to the holders of record of shares of Series A mandatory 
convertible preferred stock at the close of business on February 15, 2012.

February 1, 2012, 11:45 - Molibdenos y Metales SA Acquires 13% Stake in Molycorp Inc [Equity 
Investments] (2473093)

Molibdenos y Metales SA announced that it has reached an agreement to acquire 12,500,000 shares in 
Molycorp Inc, which represents a 13% stake, at a value of USD 31.218 per share, reaching the total amount of 
USD 390,225,000.

November 28, 2011, 16:30 - Molycorp, Inc., Daido Steel Co., Ltd. And Mitsubishi Corporation Announce 
Joint Venture To Manufacture Sintered NdFeB Rare Earth Magnets [Strategic Combinations] (2441142)

Molycorp, Inc., Daido Steel Co., Ltd. and Mitsubishi Corporation announced the formation of a joint venture to 
manufacture and sell neodymium-iron-boron (NdFeB) permanent rare earth magnets. The joint venture will 
manufacture sintered NdFeB permanent rare earth magnets with technology licensed from Intermetallics, Inc., a 
partnership between Mitsubishi, Daido, and Dr. Masato Sagawa, co-inventor of the NdFeB magnet. The capital 
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contribution ratio of the newly formed company will be 30.0% by Molycorp, 35.5% by Daido, and 34.5% by 
Mitsubishi. The joint venture will be financed by the three shareholders and by a government subsidy sponsored 
by Japan`s Ministry of Economy, Trade, and Industry (METI). The joint venture plans to construct an initial 500 
metric-ton-per-year magnet manufacturing facility in Nakatsugawa, Japan (Gifu Prefecture), with operations 
expected to commence by January 2013. The companies expect to begin work on the new facility next month and 
eventually expand operations in the U.S. and elsewhere.

November 10, 2011, 21:31 - Molycorp, Inc. Issues FY 2012 Production Guidance [Production Guidance] 
(2432378)

Molycorp, Inc. announced that it expects annual production for fiscal 2012 of REO equivalent products to be 
in a range of 8,000 metric tons to 10,000 metric tons for the full year.

November 9, 2011, 18:41 - Molycorp, Inc. Declares Preferred Dividends [Dividends] (2431290)

Molycorp, Inc. announced that its Board of Directors has elected to declare a cash dividend on outstanding 
shares of its 5.50% Series A mandatory convertible preferred stock in an amount equal to $1.375 per share. 
Molycorp will pay the dividend on December 1, 2011 to the holders of record of shares of Series A mandatory 
convertible preferred stock at the close of business on November 15, 2011.

October 24, 2011, 11:00 - Molycorp, Inc. Purchases Remaining Shares Of European Rare Earth Processing 
Company [Mergers & Acquisitions] (2419779)

Molycorp, Inc. announced that it has purchased the remaining shares of Molycorp Silmet AS, one of only two 
rare earth processing companies in Europe. Molycorp now owns 100% of the Sillamäe, Estonia-based facility, 
known as Molycorp Sillamäe. On April 1, 2011, Molycorp purchased a 90.023% stake in AS Silmet in a 
transaction valued at approximately $89 million. The purchase price for the remaining shares was proportionately 
the same as the price of the original share acquisition.

October 20, 2011, 11:00 - Molycorp, Inc. Announces Plan To Accelerate Initial Start-Up Of New Rare Earth 
Processing Facility [New Business / Unit / Subsidiary] (2418216)

Molycorp, Inc. announced plans to accelerate by approximately three months the initial start-up of its art rare 
earth processing facility, now under construction at Mountain Pass, California. The Company's Board of Directors 
has authorized an additional investment of $114 million, which includes contingency funds, to accelerate the 
facility's start-up. The acceleration effort will be funded from current cash flow and existing cash balances.

August 12, 2011, 17:36 - Molycorp, Inc. Announces Major Rare Earth Supply Agreement With Hitachi 
Metals; Suspends Discussions On Letter Of Intent To Create Joint Venture [Business Deals; Strategic 
Combinations] (2382901)

Molycorp, Inc. announced that it has reached an agreement with Hitachi Metals to supply the company with 
rare earth magnetic materials, including Didymium (a mix of neodymium and praseodymium) metal and alloy, as 
well as Lanthanum Oxide. The three-year deal, which extends and expands upon an existing supply relationship 
between the companies, significantly increases the amount of rare earth materials that Molycorp will provide 
Hitachi Metals. The volume begins at a level comparable to the companies' current agreement and grows 
substantially when Molycorp reaches its Phase 1 production level in 2012 at its flagship rare earth production 
facility at Mountain Pass, California. Separately, Molycorp and Hitachi Metals announced that they are 
suspending discussions for now on their December 2010 letter of intent to create a joint venture in the U.S. to 
manufacture neodymium-iron-boron (NdFeB) alloy and permanent magnets made from the alloy. The companies 
were unable to reach agreement on certain key matters affecting the value of the joint venture to each party.

July 28, 2011, 12:49 - Molycorp, Inc. Announces Modification Of Supply Contract [Business Deals] 
(2372870)
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Molycorp, Inc. announced that one of its major supply contracts has been modified to allow for a higher 
maximum price to be paid to Molycorp for the lanthanum it manufactures in 2011 and 2012 at its current Mountain 
Pass, California operating facility for this customer. Modifications to the supply contract, which covers production 
in 2011 and 2012, are effective July 1, 2011. Terms were not disclosed. Molycorp's major lanthanum customer 
also has contracted with Molycorp for future rare earth production from Molycorp's new, processing facility, which 
is expected to begin production at its full Phase 1 rate (19,050 metric tons of rare earth oxide equivalent per year) 
by the end of 2012. Under this contract, the customer will purchase over 75% of the lanthanum produced at the 
new facility under a market-based pricing mechanism. This contract extends from 2012 until 2015, with a three-
year extension at the customer's option.

July 25, 2011, 11:30 - Molycorp, Inc. Declares Preferred Dividends [Dividends] (2369687)

Molycorp, Inc. announced that its Board of Directors has elected to declare a cash dividend on outstanding 
shares of its 5.50% Series A mandatory convertible preferred stock in an amount equal to $1.375 per share. 
Molycorp will pay the dividend on September 1, 2011 to the holders of record of shares of Series A mandatory 
convertible preferred stock at the close of business on August 15, 2011. As of July 22, 2011, there were a total of 
2,070,000 shares of Series A mandatory convertible preferred stock outstanding.

June 16, 2011, 20:01 - Molycorp, Inc. Announces Completion of Capital Raise for $781 Million Rare Earth 
Expansion and Modernization Project; Closes Secondary Public Offering By Selling Stockholders [Debt 
Financing / Related; Equity Investments] (2345390)

Molycorp, Inc. announced that it has secured the final funds necessary for the capital build out of its 
estimated $781 million expansion and modernization project at its flagship rare earth facility at Mountain Pass, 
California with the completion of an offering of $230 million aggregate principal amount of 3.25% Convertible 
Senior Notes due 2016. Molycorp also announced the closing of a secondary public offering of 11,500,000 shares 
of Molycorp's common stock at a price per share of $51.00 by certain selling stockholders, which includes an 
additional 1,500,000 shares of common stock sold pursuant to the underwriters' option to purchase additional 
shares.

June 10, 2011, 02:00 - Molycorp, Inc. Announces Pricing of Offering of Convertible Senior Notes Due 2016 
[Debt Financing / Related] (2340868)

Molycorp, Inc. announced that it has priced a $200 million aggregate principal amount offering of its 3.25% 
Convertible Senior Notes due 2016 (the Notes) in an offering exempt from the registration requirements of the 
Securities Act of 1933. In addition, Molycorp has granted the initial purchasers of the Notes an option to purchase 
an additional $30 million aggregate principal amount of the Notes. The closing of the Notes offering is expected to 
occur on or about June 15, 2011. The Notes will be Molycorp's senior unsecured obligations and will bear interest 
at a rate of 3.25% per annum, payable semi-annually in arrears on June 15 and December 15 of each year, 
commencing on December 15, 2011. The Notes will be convertible at any time into shares of Molycorp's common 
stock, cash, or a combination thereof, at Molycorp's election. The conversion rate will initially be 14.0056 shares 
of Molycorp common stock per $1,000 principal amount of notes. The Notes will mature on June 15, 2016, unless 
earlier repurchased or converted in accordance with their terms prior to that date. Molycorp will not have the right 
to redeem the Notes prior to maturity. Molycorp expects to use the net proceeds from the offering to fund its 
original Phase 1 production capacity plan as well as its Phase 2 expansion plan at its Mountain Pass, California 
processing facility. Any remaining net proceeds will be used for general corporate purposes.

June 10, 2011, 01:30 - Molycorp, Inc. Announces Pricing of Secondary Offering of 10,000,000 Shares of 
Common Stock [Equity Financing / Related] (2340859)

Molycorp, Inc. announced that its selling stockholders priced a public offering of 10,000,000 shares of 
Molycorp's common stock (the Common Stock) at a price per share of $51.00. The selling stockholders have 
granted the underwriters an option to purchase up to an additional 1,500,000 shares of Common Stock. The 
Common Stock offering is expected to close on June 15, 2011, subject to customary closing conditions. Morgan 
Stanley & Co. LLC and J.P. Morgan Securities LLC are acting as joint book-running managers for the offering.
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June 7, 2011, 20:20 - Molycorp, Inc. Announces Proposed Secondary Offering of 10,000,000 Shares of 
Common Stock; Proposed Offering of $200 Million of Convertible Senior Notes Due 2016 [Equity 
Investments; Debt Financing / Related] (2339037)

Molycorp, Inc. announced that, subject to market conditions, certain of its selling stockholders intend to offer 
10,000,000 shares of Molycorp's common stock (Common Stock) in a registered public offering. In addition, the 
selling stockholders intend to grant the underwriters of the Common Stock an option to purchase an additional 
1,500,000 shares of the Common Stock. Morgan Stanley & Co. LLC and J.P. Morgan Securities LLC will act as 
joint book-running managers for the proposed offering. The Company also announced that, subject to market 
conditions, it intends to offer $200 million principal amount of its Convertible Senior Notes due 2016 (Notes) in an 
offering exempt from the registration requirements of the Securities Act of 1933. The Notes are being offered only 
to qualified institutional buyers pursuant to Rule 144A under the Securities Act of 1933. In addition, Molycorp 
intends to grant the initial purchasers of the Notes an option to purchase an additional $30 million principal 
amount of the Notes. Molycorp expects to use the net proceeds from the proposed offering to fund its original 
Phase 1 production capacity plan as well as its Phase 2 expansion plan at its Mountain Pass, California 
processing facility. Any remaining net proceeds will be used for general corporate purposes.

May 4, 2011, 13:16 - Molycorp, Inc. Declares Preferred Dividends [Dividends] (2306659)

Molycorp, Inc. announced that its Board of Directors has elected to declare a cash dividend on outstanding 
shares of its 5.50% Series A mandatory convertible preferred stock in an amount equal to $1.604 per share. 
Molycorp will pay the dividend on June 1, 2011, to the holders of record of shares of Series A mandatory 
convertible preferred stock at the close of business on May 15, 2011. As of May 4, 2011, there were a total of 
2,070,000 shares of Series A mandatory convertible preferred stock outstanding.

April 18, 2011, 10:00 - Molycorp, Inc.'s Molycorp Minerals, LLC Acquires Santoku America, Inc. [Mergers & 
Acquisitions] (2292222)

Molycorp, Inc. announced that its wholly owned subsidiary Molycorp Minerals, LLC (Molycorp) has acquired 
Arizona-based Santoku America, Inc. (SAI), a producer of high-purity rare earth alloys and metals outside of 
China, in an all-cash deal for $17.5 million. The transaction closed on April 15, 2011. The company will change its 
name from SAI to Molycorp Metals and Alloys, Inc., to better reflect its new U.S. based ownership.

April 4, 2011, 10:00 - Molycorp, Inc.'s Subsidiary Acquires Controlling Stake in AS Silmet [Mergers & 
Acquisitions; General Products] (2126413)

Molycorp, Inc. announced that its wholly owned subsidiary Molycorp Minerals, LLC (Molycorp) has completed 
the acquisition of a 90.023% controlling stake in AS Silmet, one of only two rare earth processing facilities in 
Europe, in a transaction valued at approximately $89 million. Molycorp acquired 80% of the outstanding shares of 
AS Silmet from AS Silmet Grupp, which will retain a 9.977% ownership interest going forward. Molycorp acquired 
the other 10.023% from Treibacher Industrie AG. The acquisition provides Molycorp with its first European base of 
operations as well as doubles the Company's current rare earth production capacity from approximately 3,000 
tonnes per year of rare earth oxide (REO) equivalent to 6,000 tonnes. AS Silmet will immediately begin sourcing 
rare earth feed stocks for production of its products from Molycorp's Mountain Pass, California rare earth mine 
and processing facility, making it the first rare earth oxide and metal producer in Europe that is not dependent on 
rare earth materials sourced from China. As part of the transaction, the Company also will change its name to AS 
Molycorp Silmet.

February 11, 2011, 02:48 - Molycorp, Inc. Announces Pricing of Mandatory Convertible Preferred Offering 
[Equity Financing / Related] (2084218)

Molycorp, Inc. announced that it has priced a $180 million offering of 5.50% mandatory convertible preferred 
stock by the Company. The mandatory convertible preferred stock offering consists of 1,800,000 shares of 
preferred stock with a liquidation preference of $100 per share. The Company has granted the underwriters a 30-
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day option to purchase up to an additional 270,000 shares of preferred stock to cover over-allotments, if any. 
The mandatory convertible preferred stock offering is expected to close on February 16, 2011, subject to 
customary closing conditions. Unless converted earlier at the option of a holder, the mandatory convertible 
preferred stock will convert automatically into a variable number of shares of Molycorp common stock on March 1, 
2014. The mandatory convertible preferred stock will pay cumulative dividends at a rate of 5.50% per annum on 
the liquidation preference of $100 per share. Molycorp expects to use the net proceeds from the mandatory 
convertible preferred stock offering to fund its original Phase 1 production capacity plan as well as its Phase 2 
expansion plan that is expected to give Molycorp the ability to produce at an annual rate of up to approximately 
40,000 metric tons of rare earth oxide (REO) per year at its Mountain Pass, California Rare Earth Facility by the 
end of 2013. J.P. Morgan Securities LLC and Morgan Stanley & Co. Incorporated will act as joint book-running 
managers for the offerings.

December 21, 2010, 06:00 - Hitachi Metals, Ltd. and Molycorp, Inc. Looks Into Establishment of Joint 
Ventures [Strategic Combinations] (2048928)

Hitachi Metals, Ltd. announced that Hitachi Metals, Ltd. and Molycorp, Inc. has looked into the establishment 
of two joint ventures, which will be engaged in the production of neodymium magnet and neodymium magnet 
used alloy separately, in the first quarter of the fiscal year 2011.

December 10, 2010, 13:00 - Molycorp, Inc. And SUMITOMO CORPORATION Agree To USD130 Million 
Equity And Debt Investment In Molycorp In Exchange For Rare Earth Supply Agreement [Equity 
Financing / Related; Equity Investments; Debt Financing / Related] (2041325)

Molycorp, Inc. announced that it has entered into a Memorandum of Understanding (MOU) with SUMITOMO 
CORPORATION pursuant to which SUMITOMO will assemble an equity and debt financing package in the 
aggregate amount of $130 million for Molycorp's use in completing its rare earth Mine-to-Magnets manufacturing 
supply chain. In exchange, Molycorp will provide Sumitomo with substantial quantities of several rare earth 
products over the next seven years. Pursuant to the transactions contemplated by the MOU, SUMITOMO will 
purchase $100 million of Molycorp common stock and provide Molycorp $30 million in debt financing at a low 
interest rate. SUMITOMO is seeking financial support from the Japan Oil, Gas and Metals National Corporation, a 
Japanese government entity, in connection with this effort. The transactions contemplated by the MOU and the 
financing transactions are expected to close in February 2011. Molycorp is expected to provide Sumitomo with 
approximately 2,500 metric tons per year of cerium- and lanthanum-based products and 250 metric tons of 
didymium oxide (a combination of neodymium and praseodymium) per year from its current production facility at 
Mountain Pass, California. Following completion of its new, rare earth processing facility at Mountain Pass, 
Molycorp will provide to Sumitomo for an additional five years approximately 3,000 metric tons of cerium- and 
lanthanum-based products per year and 250 metric tons of didymium oxide per year.

November 5, 2010, 12:00 - Molycorp, Inc. Signs Rare Earth Sales Contracts With W. R. Grace & Co 
[Business Deals] (2016558)

Molycorp, Inc. announed that it has entered into agreements with W. R. Grace & Co. to supply rare earth 
products to Grace from Molycorp's Mountain Pass, California rare earth facility for a five-year period ending in 
2015, which may be extended at Grace's option for an additional three-year period ending in 2018. Under the first 
contract, Molycorp has agreed to supply Grace with a significant amount of its current Mountain Pass rare earth 
production through mid-2012. Under the second contract, subject to the completion of Molycorp's new production 
facility at Mountain Pass, which is expected to occur by the end of 2012, Molycorp has agreed to supply over 75% 
of its lanthanum production per year to Grace through the end of the agreement. Grace will utilize various forms of 
lanthanum produced by Molycorp for the manufacture of fluid catalytic cracking catalysts and additives that 
enable petroleum refiners to improve yields and product quality.

October 18, 2010, 20:01 - Molycorp, Inc. Announces Agreement With BNP Paribas To Pursue Debt Facility 
[Debt Financing / Related] (2000493)

Molycorp, Inc. announced that it has engaged BNP Paribas Securities Corp. to arrange a debt facility of up to 
$150 million to be used primarily as part of the financing of Molycorp's rare earth products supply chain project in 
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the United States. Molycorp is producing 3,000 tons of rare earth products per year and plans to modernize 
and expand its Mountain Pass, California facility to produce 20,000 tons of rare earth products, including oxides, 
metals, alloys, and magnets, per year by the end of 2012. The debt facility, if implemented, would supplement the 
approximately $379 million in net proceeds from Molycorp's recently completed initial public offering to provide 
additional funding for Molycorp's estimated $511 million project to modernize its Mountain Pass, California 
processing facility and to expand into rare earth alloy production. That project is integral to Molycorp's mine-to-
magnets strategy.

July 29, 2010, 15:25 - Molycorp, Inc. Prices Initial Public Offering [Equity Financing / Related] (1946582)

Molycorp, Inc. announced that its whose wholly owned subsidiary, Molycorp Minerals, LLC, is a U.S. rare 
earth producer and technology company, has priced its underwritten initial public offering of its common stock. 
Molycorp has agreed to sell 28,125,000 shares of common stock in the offering at a price of $14.00 per share. 
Additionally, Molycorp has granted the underwriters an option to purchase up to 4,218,750 shares of common 
stock to cover over allotments, if any. Molycorp`s common stock began trading on the New York Stock Exchange 
on July 29, 2010 under the symbol MCP. The offering is expected to close on August 3, 2010. Molycorp expects 
to use the net proceeds of the offering primarily to fund a portion of the modernization and expansion of its 
Mountain Pass, California rare earth mining and production facility. Morgan Stanley & Co. Incorporated and J.P. 
Morgan Securities Inc. are acting as joint book-running managers for the offering.

July 29, 2010, 12:45 - Molycorp, Inc. Cuts Estimated IPO Price To $14 Per Share-Reuters [Initial Public 
Offerings] (1946444)

Reuters reported that Molycorp, Inc. expects to raise about $394 million through its initial public offering 
(IPO). The Company expects 28.1 million shares to be priced $14 each, down from an earlier estimated range of 
$15 to $17 a share. Underwriters are being led by Morgan Stanley and J.P. Morgan Securities. Shares are 
expected to trade on the New York Stock Exchange under the symbol MCP.

July 13, 2010, 13:00 - Molycorp, Inc. Announces Share Amounts, Estimated Price Range For Initial Public 
Offering [Initial Public Offerings] (1934127)

Molycorp, Inc. announced that it filed an amendment to its registration statement on Form S-1 with the U.S. 
Securities and Exchange Commission (SEC) for a proposed underwritten initial public offering of its common 
stock. Molycorp proposes to sell 28,125,000 shares of common stock in the offering. Additionally, Molycorp will 
grant the underwriters an option to purchase up to 4,218,750 shares of common stock to cover over-allotments, if 
any. The estimated price range for the initial public offering is $15.00 to $17.00 per share. Molycorp expects to 
use the net proceeds of the offering primarily for the modernization and expansion of its Mountain Pass, California 
rare earth mining and production facility. Morgan Stanley & Co. Incorporated and J.P. Morgan Securities Inc. will 
act as joint book-running managers for the proposed offering. CIBC World Markets Corp., Credit Suisse Securities 
(USA) LLC, Stifel, Nicolaus & Company, Incorporated, Dahlman Rose & Company, LLC, Piper Jaffray & Co., 
Knight Capital Markets LLC, Houlihan, Lokey, Howard & Zukin Capital, Inc. and GMP Securities L.P. will act as 
co-managers for the proposed offering. The offering will be made only by means of a prospectus.

July 13, 2010, 11:04 - Molycorp, Inc. Prices IPO At $15-$17 Per Share-Reuters [Initial Public Offerings] 
(1933970)

Reuters reported that Molycorp, Inc. expects its initial public offering (IPO) of 28.1 million shares to be priced 
between $15 and $17 a share. The Company expects net proceeds from the offering of about $420.7 million, 
based on an assumed initial public offering price of $16 per share. The underwriters, including Morgan Stanley & 
Co and J.P. Morgan Securities, will have an over allotment option of about 4.2 million shares.

June 8, 2010, 11:15 - Molycorp, Inc.'s Minerals LLC and Neo Material Technologies Sign Letter of Intent 
For Distribution of Rare Earth Products [Strategic Combinations; Business Deals] (1908896)

Molycorp, Inc. announced that its wholly owned subsidiary, Minerals, LLC and Neo Material Technologies 
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Inc., have entered into a letter of intent pursuant to which the two companies expect to cooperate in the rare 
earth "Mine to Magnets" supply chain to their mutual benefit. The letter of intent contemplates a technology 
transfer agreement between the companies pursuant to which Neo would provide Molycorp with technical 
assistance and know-how with respect to production of rare earth metals, alloys and magnets. The letter of intent 
also contemplates potential supply agreements pursuant to which Neo would purchase mixed rare earth 
carbonates, as well as neodymium and praseodymium oxides or metals from Molycorp, and a potential 
cooperative marketing and distribution arrangement under which Neo would market various Molycorp products. 
The letter of intent is non-binding, and the transactions contemplated, including any technology transfer, supply or 
marketing agreements, are subject to the negotiation and execution of definitive agreements.

April 20, 2010, 00:00 - Molycorp, Inc. Files For For Initial Public Offering-Datamonitor's Financial Deals 
Tracker [Initial Public Offerings] (1873214)

Datamonitor's Financial Deals Tracker reported that Molycorp, Inc., has filed a registration statement on Form 
S-1 with the US Securities and Exchange Commission (SEC) for a proposed underwritten Initial Public Offering 
(IPO) of its common stock. The Company is seeking to list its common stock on the New York Stock Exchange 
under the symbol 'MCP'.J.P. Morgan Securities, Inc. and Morgan Stanley & Co. Incorporated are acting as joint 
book-running managers for the proposed offering. The Company intends to use the net proceeds from the offering 
for the modernization and expansion of its Mountain Pass, California mining and production facility as well as for 
general corporate purposes, including, without limitation, to fund working capital requirements and to develop new 
products, processes and technologies, both through acquisitions and capital programs.
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Molycorp, Inc.

5619 Denver Tech Center Parkway, Suite 1000 
Greenwood Village, CO 80111 

USA

OFFICE- 5619 Denver Tech Center Parkway, Suite 1000, Greenwood Village, CO, USA 80111, Telephone: 303-
843-8040, http://www.molycorp.com

* * * * * * * * * * COMMUNICATIONS * * * * * * * * * *

TELEPHONE: 303-843-8040

* * * * * * * * * * COMPANY IDENTIFIERS * * * * * * * * * *

TICKER: MCP 
CUSIP: 608753

* * * * * * * * * * COMPANY INFORMATION * * * * * * * * * *

INCORPORATION DATE: 2008 
PLACE OF INCORPORATION: DELAWARE 
EMPLOYEES: 150 

INCORPORATED in Delaware Mar. 4, 2010. In a corporate reorganization, Molycorp, LLC and Molycorp 
Minerals, LLC became subsidiaries of the company. Following the corporate reorganization, Molycorp, LLC was 
merged into Molycorp Minerals, LLC. Molycorp Minerals, LLC, a Delaware limited liability company formerly 
known as Rare Earth Acquisitions LLC, was formed on June 12, 2008 to purchase the Mountain Pass, California 
rare earth deposit and associated assets. Molycorp, LLC, which was the parent of Molycorp Minerals, LLC, was 
formed Sept. 9, 2009.

* * * * * * * * * * CORPORATE STRUCTURE * * * * * * * * * *

SUBSIDIARIES: 

• Molycorp Minerals, LLC 

* * * * * * * * * * EXECUTIVES * * * * * * * * * *

OFFICERS: 

• Ross R. Bhappu, Chairman 

• Mark A. Smith, President & Chief Executive Officer 

• James S. Allen, Treasurer, Chief Financial Officer & Chief Accounting Officer John K. Bassett 

• John F. Ashburn, Jr., General Counsel & Exec VP 

• John L. Burba, Chief Technology Officer & Exec VP 

• Ksenia A. Adams, Controller 

DIRECTORS: 

• Russell D. Ball 

• Ross R. Bhappu 

• Brian T. Dolan 
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• Charles R. Henry 

• Mark S. Kristoff 

• Alec Machiels 

• Mark A. Smith 

• Jack Edward Thompson 

* * * * * * * * * * DESCRIPTION * * * * * * * * * *

Revision Date: February 27, 2012

Molycorp, Inc., a development stage company, focuses on the production and sale of rare earth oxides 
(REOs) from stockpiled feedstocks in the western hemisphere. It operates the Mountain Pass mine, a non-
Chinese rare earth deposit. The company was founded in 2008 and is based in Greenwood Village, Colorado. 
RESEARCH & DEVELOPMENT EXPENDITURES, Yrs. End. : Thous. $
2010.............2,400 2009.............1,500 EMPLOYEES- December 31, 2010, 150.
CAPITAL EXPENDITURES, Thous. $
2011...........302,180 2010............33,129

* * * * * * * * * * MARKET AND INDUSTRY * * * * * * * * * *

SIC CODES: 

33 - Primary metal industries

* * * * * * * * * * OTHER FINANCIALS * * * * * * * * * * 

Annual Report- Inc. Acct., Yrs. End. Dec. 31; Thou. $~              

                                  2010           2009           2008

REVENUES..............................                              

Sales...........................35,157          7,093          2,137

EXPENSES..............................                              

Cost of Goods Sold............(37,591)       (21,785)       (13,027)

Selling, General                                                    

 and Administrative...........(18,774)       (12,444)        (2,829)

Stock based Compensation......(28,739)          (241)          (150)

Accretion Expense................(912)        (1,006)          (250)

Depreciation and Amortization....(319)          (191)           (19)

Interest Income/expense-net........249          (194)             10

Other Income/expense...............155            181             54

Net Income (Loss).............(50,774)       (28,587)       (14,074)

SUPPLEMENTARY INFO....................                              

Operating Income (Loss)....(51,178.00)    (28,574.00)    (14,138.00)

Basic EPS -

 Continuing                                                         

 Operations.....................(0.81)         (0.72)         (0.36)

Diluted EPS                                                         

- Continuing                                                       

 Operations.....................(0.81)         (0.72)         (0.36)

  Bal. Sheet Dec. 31: Thou. $~                                      

   Assets-                                       2010           2009

ASSETS:..............................................               

CURRENT ASSETS.......................................               

Cash and Cash Equivalents.....................316,430          6,929

Trade Accounts Receivables.....................16,421          1,221

Inventory......................................18,822          8,545

Prepaid Expenses and Other......................1,759          1,825

Total Current Assets..........................353,432         18,520

NON CURRENT ASSETS...................................               
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* * * * * * * * * * SECURITIES INFORMATION * * * * * * * * * *

EXCHANGE: NYS (New York Stock Exchange) 
NUMBER OF SHAREHOLDERS: 86 
STOCK PRICE: 

STOCK PRICE RANGE: 79.16 - 23.05 

Property, Plant and Equipment, Net.............93,966         66,352

Investments.......................................111              -

Intangible Assets, Net............................639            704

Deposits.......................................26,200              -

Inventory.......................................5,212         12,090

Total Assets..................................479,560         97,666

 LIABILITIES:........................................               

CURRENT LIABILITIES..................................               

Trade Accounts Payable.........................13,009          2,886

Accrued Expenses................................4,225          5,944

Short-term Borrowings-related Party.............3,085              -

Current Portion                                                     

 of Asset Retirement                                                

 Obligations......................................393            693

Total Current Liabilities......................20,712          9,523

NON CURRENT LIABILITIES..............................               

Asset Retirement Obligations...................12,078         13,509

Other Non-current Liabilities.....................257             19

SHAREHOLDERS' EQUITY.................................               

Common Stock - Par Value...........................82             45

Additional Paid in Capital....................539,866        117,231

Deficit Accumulated                                                 

 during the Development                                             

 Stage.......................................(93,435)       (42,661)

Total Shareholders Equity.....................446,513         74,615

Total Liabilities & Shareholders Equity.......479,560         97,666

  NOTE: The 2008 income statement represents period June 12 '08

(date of inception) to December 31 '08.

RECENT FINANCIAL STATEMENTS-

                          STOCK DATA~                            

STOCKHOLDERS- March 7, 2011, 86.

DIVIDENDS: Common $0.001 par: No cash.

STOCK PRICE-

LISTED-  NYS (Symbol MCP)~                                          

2011...........79.16     23.05        @2010..........55.22     12.10

  @Listed July 29.

COMMON OFFERED: July 29, 2010, the company, through underwriters

led by Morgan Stanley & Co. Inc. and J.P. Morgan Securities Inc.,

offered 28,125,000 Common shares at $14.00 per share; comm.,

$0.9625 per share. An additional 4,218,750 were available to cover

over-allotments.
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* * * * * * * * * * SERVICE FIRMS * * * * * * * * * *

AUDITORS- PRICEWATERHOUSECOOPERS 
TRANSFER AGENT & REGISTRAR- Computershare Trust Company, N.A.

STOCK OUTSTANDING-                       Auth. Shs.  Outstg. Shs.

Preferred $0.001 par.........................5,000,000          None

Common $0.001 par..........................350,000,000    82,300,610

NEWS TABLE OF CONTENTS-

DATE        TITLE                                                   

--------- --------------------------------------------------------

12 Jun 12   June 11, 2012, 

Molycorp, Inc. 

Announces Executive       

            Changes                                                 

11 May 12   May 10, 2012, 

Molycorp, Inc. 

Announces Consolidated     

            Earnings Results for the First Quarter Ended March 31,  

            2012; Reaffirms Production Guidance for the Full Year   

            2012                                                    

12 Mar 12   March 9, 2012, 

Molycorp, Inc. 

Appoints John Graell as   

            Class II Director                                       

24 Feb 12   February 23, 2012, 

Molycorp, Inc. 

Reports Unaudited     

            Consolidated Earnings Results for the Fourth Quarter and

            Year Ended December 31, 2011; Reports Write-Down Charges

            for the Fourth Quarter Ended December 31, 2011;         

            Reaffirms Production Guidance and Pr                    

11 Nov 11   November 10, 2011, 

Molycorp, Inc. 

Reports Un-Audited    

            Consolidated Earnings Results for the Third Quarter and 

            Nine Months Ended September 30, 2011; Provides          

            Production Guidance for the Fourth Quarter and Year of  

            2011 and 2012                                           

12 Aug 11   August 11, 2011, 

Molycorp, Inc. 

Reports Unaudited       

            Consolidated Earnings Results for the Second Quarter and

            Half Year Ended June 30, 2011; Provides Production      

            Guidance for the Third Quarter, Fourth Quarter and Year 

            2011                                                    

26 May 11   May 25, 2011, 

Molycorp, Inc. 

Announces Restatement of   

            its Consolidated Financial Statements as of and for the 
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LOAD-DATE: July 28, 2012

            Year Ended December 31, 2010, and Cumulatively for the  

            Period from June 12, 2008 (Inception) Through December  

            31, 2010, and as of and for th                          

11 May 11   May 10, 2011, 

Molycorp, Inc. 

Reports Unaudited          

            Consolidated Earnings Results for the First Quarter     

            Ended March 31, 2011; Provides Production Guidance for  

            the Second, Third, Fourth Quarters and Year 2011        

Page 17 of 29

7/30/2012http://w3.nexis.com/new/delivery/PrintDoc.do?jobHandle=1828%3A362860073&fromCar...



3 of 6 DOCUMENTS

Copyright 2012 Reed Elsevier Inc. All rights reserved.

LexisNexis® Corporate Affiliations 

July 27, 2012

Molycorp, Inc.

5619 Denver Tech Center Pkwy Ste 100 
Greenwood Village, CO 80111 

United States

CBSA: 19740-Denver-Aurora, CO

* * * * * * * * * * COMMUNICATIONS * * * * * * * * * *

TELEPHONE: (303) 843-8040 
FAX: (303) 843-8082 
URL: www.molycorp.com 
E-MAIL: info@molycorp.com (General E-Mail)

* * * * * * * * * * COMPANY IDENTIFIERS * * * * * * * * * *

TICKER: MCP 
DCA NUMBER: 000840-000

* * * * * * * * * * COMPANY INFORMATION * * * * * * * * * *

PLACE OF INCORPORATION: Delaware 
LEGAL STATUS: Public 
ORGANIZATION TYPE: Parent 
EMPLOYEES: 920

* * * * * * * * * * CORPORATE STRUCTURE * * * * * * * * * *

•

•

* * * * * * * * * * EXECUTIVES * * * * * * * * * *

Name Title Role

Ross Randolph Bhappu Chm Chairman of the Board

Constantine E. 
Karayannopoulos

Vice Chm Vice Chairman

Mark Alan Smith Pres & CEO President

Chief Executive Officer

Michael F. Doolan CFO & Exec VP Executive Vice President

Chief Financial Officer

John L. Burba CTO & Exec VP Executive Vice President

Chief Technology Officer

John F. Ashburn, Jr. Gen Counsel & Exec VP General Counsel
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BOARD OF DIRECTORS

•

Executive Vice President

James S. Allen Treas & Sr VP-Fin Senior Vice President

Finance Executive-Other

Treasurer

Andrea G. Lieder Sec Corporate Secretary

John K. Bassett Sr VP-Ops Administration/Operations

Senior Vice President

Douglas J. Jackson Sr VP-Bus Dev, Sls & Mktg Sales
Marketing

Business Development

Senior Vice President

Jim Sims VP-Corp Comm Communications
Vice President

Ksenia A. Adams Controller Controller

Sam Maddox Dir-IT & Mgr-Bus Sys Manager

Director

MIS

Yuan Gao Dir-Mktg & Sls Sales

Marketing

Director

Terrance J. Gleason Dir-HR Director

Human Resources

Carl Hassler Mgr-Product Dev Manager

245

Neal S. Shah Mgr-Bus Dev Business Development

Manager

Kevin Johnson Deputy Gen Counsel 366

Ross Randolph Bhappu 

• Russell D. Ball 

• Brian T. Dolan 

• Charles R. Henry 

• Constantine E. Karayannopoulos 

• Mark S. Kristoff 

• Alec Machiels 

• John Graell Moore 

• Mark Alan Smith 

• Jack Edward Thompson 

* * * * * * * * * * DESCRIPTION * * * * * * * * * *

Founded in 1920 and headquartered in Greenwood Village, CO, Molycorp, Inc. (NYSE: MCP) is a rare earth oxide 
producer. The company owns developed rare earth projects outside China. It has three operating segments: 
Molycorp Mountain Pass, Molycorp Tolleson, and Molycorp Sillamae. Its rare earth products include oxides, 
metals, alloys, andmagnets. The company's products are used in applications such as nickel metal hydride 
battery production, samarium cobalt production, and magnet production. According to the company's current 10K 
government filing it had FYE 12/31/2011 sales of $396.8 million and has 920 employees. 
INDUSTRY TYPE: Holding Company; Rare Earth Oxide Metals Mining & Processing

* * * * * * * * * * MARKET AND INDUSTRY * * * * * * * * * *

SIC CODES: 

6719 - Offices of Holding Companies, Not Elsewhere Classified
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1099 - Miscellaneous Metal Ores, Not Elsewhere Classified 
* * * * * * * * * * PRODUCTS * * * * * * * * * *

* * * * * * * * * * FINANCIALS * * * * * * * * * *

FISCAL YEAR DATE: December 31, 2011 

* * * * * * * * * * SECURITIES INFORMATION * * * * * * * * * *

EXCHANGE: New York Stock Exchange(NYSE)

LOAD-DATE: July 27, 2012

BRAND NAME BUSINESS TYPE
MOLYCORP Logo

Approximate Sales (Sales): $396,831,000

Assets: $1,255,125,000

Liabilities: $409,895,000

Net Worth: $845,230,000
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Copyright 2012 Thomson Financial Nelson's 
Nelson's Public Company Profiles

July 27, 2012

MOLYCORP INCORPORATION

Suite 1000 5619 DTC Parkway 
GREENWOOD VILLAGE, CO 80111 

UNITED STATES

* * * * * * * * * * COMMUNICATIONS * * * * * * * * * *

TELEPHONE: +1 303 843-8040 
FAX: +1 303 843-8082 
URL: http://www.molycorp.com 
INVESTOR RELATIONS PHONE/FAX: +1 303 843-8067

* * * * * * * * * * COMPANY IDENTIFIERS * * * * * * * * * *

TICKER: MCP 
CUSIP: 608753109 
WORLDSCOPE ID: 608753109

* * * * * * * * * * COMPANY INFORMATION * * * * * * * * * *

EMPLOYEES: 920

* * * * * * * * * * EXECUTIVES * * * * * * * * * *

OFFICERS: 

• Dr. Ross Randolph Bhappu, Chairman 

• Constantine E. Karayannopoulos, Vice Chairman 

• Mark Alan Smith, President & Chief Executive 

• Michael F. Doolan, Executive Vice President & Chief Financial Officer 

• James S. Allen, Senior Vice President Finance & Treasurer 

HEAD OF INVESTOR RELATIONS: Jim Sims, Director of Public Affairs

* * * * * * * * * * DESCRIPTION * * * * * * * * * *

Molycorp, Inc. (Molycorp) is a rare earth oxide (REO) producer in the Western hemisphere. The Company owns 
developed rare earth projects outside of China. The Company also owns rare earth oxide and rare metal producer 
in Europe. The Company is the producer of rare earth alloys in the United States. It has three operating 
segments: Molycorp Mountain Pass, Molycorp Tolleson and Molycorp Sillamae. On April 1, 2011, the Company 
acquired 90% interest in AS Silmet located in Sillamae, Estonia. On April 15, 2011, it acquired Santoku America, 
Inc. On October 24, 2011, it acquired the remaining 9.9% interest in Molycorp Sillamae. On August 22, 2011, 
Molycorp opened an office in Tokyo, Japan to provide customer support,as well as consulting and technical 
services to its customers in Japan. In June2012, the Company acquired Neo MaterialTechnologies Inc.

* * * * * * * * * * MARKET AND INDUSTRY * * * * * * * * * *

SIC CODES: 

1099 - Metal ores, nec 
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IBES SECTOR: 

0910

* * * * * * * * * * FINANCIALS * * * * * * * * * *

FISCAL YEAR END: December 

MARKET CAPITALIZATION: 758,448,227

* * * * * * * * * * SECURITIES INFORMATION * * * * * * * * * *

EXCHANGE: NYSE 
CURRENT SHARES OUTSTANDING: 96,395,822 
NUMBER OF SHAREHOLDERS: 86 
EPS: USD 1.27

* * * * * * * * * * SERVICE FIRMS * * * * * * * * * *

AUDITOR: PriceWaterhouseCoopers

* * * * * * * * * * OTHER REPORTS * * * * * * * * * * 

SHORT COMPANY NAME: MOLYCORP INC

LOAD-DATE: July 27, 2012

7-YEAR SALES/NET INCOME

Year Sales $ Net Income $ EPS $

Current Year 396,831,000 117,526,000 1.27

Last Year 35,157,000 -49,085,000 -0.79

2 years ago 7,093,000 -28,587,000 -0.35

3 years ago 2,137,000 -14,074,000 -0.26
4 years ago - - -

5 years ago - - -

6 years ago - - -

7 years ago - - -
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Copyright 2012 Hoover's Inc., All Rights Reserved 

Hoover's Company Records - In-depth Records

July 24, 2012

Molycorp, Inc.

5619 Denver Tech Center Pkwy., Ste. 1000 
Greenwood Village, CO 80111 

United States

* * * * * * * * * * COMMUNICATIONS * * * * * * * * * *

TELEPHONE: 303-843-8040, 888-577-7790 
FAX: 303-843-8082 
URL: http://www.molycorp.com

* * * * * * * * * * COMPANY IDENTIFIERS * * * * * * * * * *

TICKER: MCP 
HOOVER ID: 114256

* * * * * * * * * * COMPANY INFORMATION * * * * * * * * * *

LEGAL STATUS: Public 

EMPLOYEES: 920
ONE YEAR EMPLOYEE GROWTH: 513.3%

* * * * * * * * * * EXECUTIVES * * * * * * * * * *

http://w3.nexis.com/new/results/docview/attachRetrieve.do?smi=LOGOS&key=17702&componentseq=1&type=logo&inline=y

OFFICER TITLE AGE SALARY BONUS TOTAL_COMPENSATION

Ross R. Bhappu Chairman 52 - - -

John L. Burba EVP and CTO 60 $213,701 $4,274 $243,619

Robert E. Noll Sales Manager - - - -

Jared M. Benedict Financial Reporting 
Manager

- - - -

Carl Hassler Product 
Development 
Manager

- - - -

Rocky Smith General Manager, 
Mountain Pass 
Mine

- - - -

John F. Ashburn Jr. EVP and General 
Counsel

57 $215,000 $34,900 $259,700

Ksenia A. Adams Corporate 
Controller

30 $52,308 $946 $53,254

James S. Allen CFO and Treasurer 45 $12,179 $77 $12,256

Mark A. Smith President, CEO, 
and Director

53 $400,000 $8,000 $679,245

DIRECTOR TITLE AGE

Ross R. Bhappu Chairman 52
Mark A. Smith President, CEO, and Director 53
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* * * * * * * * * * DESCRIPTION * * * * * * * * * *

Don't look for any mollycoddling of the earth here. Molycorp mines and produces lanthanide and 
molybdenum compounds, concentrates, and oxides using open-pit mining techniques. Lanthanides (which include 
cerium, lanthanum, and yttrium) are used in everything from cell phones and computers to X-ray film and 
television glass. The company is staking its future on the production of rare earth oxides (REOs). Molycorp went 
public in July 2010 with an initial public offering (IPO). Since its IPO, it has been making acquisitions and investing 
in joint ventures to further its growth. In its biggest takeover to date, Molycorp acquired rare earth processor Neo 
Material Technologies for about $1.3 billion in 2012.

The combination of the two companies broadens Molycorp's portfolio to include production of magnetic 
powders and rare metals such as gallium, indium, and rhenium, as well as zirconium oxide. It also gives Molycorp 
more exposure to Chinese markets. China now makes up about 70% of the global rare earth consumption. The 
acquisition allows Molycorp to expand its production capabilities to include Neo Material's magnet powder 
products, used to produce neodymium-iron-boron (NdFeB) bonded rare earth magnets -- the world's strongest 
magnets.

Molycorp is the only REO producer in the Western hemisphere and owns the world's largest rare earth 
project outside of China. Following a "mine-to-magnets" strategy, the company expects to be one of the world's 
top producers of rare earth products, including oxides, metals, alloys, and magnets. Rare earths are used in 
hybrid and electric vehicles, wind power turbines, fiber optics, lasers, disk drives, aviation guidance and control 
systems, global positioning systems, and advanced water treatment technology.

The company also launched the initial phase of its Project Phoenix rare earth manufacturing facility in 
California in 2012. It believes the plant will be the most technological advanced and energy-efficient rare earth 
facility in the world. The company expects to achieve an annual production rate of 19,050 metric tons of rare earth 
oxide equivalent in 2012.

In 2011 Molycorp, through a subsidiary, acquired a controlling stake in AS Silmet, one of only two REO 
processing facilities in Europe, in a deal valued at about $89 million. The acquisition provides Molycorp with its 
first European base of operations and doubles the company's current annual production capacity to 6,000 tons. 
Molycorp will process the output from its Mountain Pass, California, mine at the AS Silmet facility in Estonia, 
reducing that plant's dependence on REO materials sourced from China.

Molycorp also acquired the rare-earth alloy and metal producer Santoku America for $17.5 million in 2011. 
Arizona-based Santoku America was a subsidiary of Japanese company Santoku Corp. The acquisition allows 
Molycorp to begin manufacturing and selling rare earth alloys for use in magnets found in electric and hybrid cars, 
wind turbines, electronics, and other applications.

In late 2011 Molycorp, Daido Steel, and Mitsubishi announced plans for a joint venture to make and sell 
neodymium-iron-boron (NdFeB) permanent rare earth magnets. The joint venture with a 30%, 35.5%, and 34.5% 
ownership respectively is scheduled to be operational in 2013. The company will use a new approach, licensed 
from Intermetallics (another Daido and Mitsubishi joint venture), to manufacture the magnets for motors in electric 
and hybrid vehicles, wind power generators, and home and industrial applications.

Molycorp has an estimated total proven reserves of 88 million pounds and probable reserves of more than 2 
billion pounds of REO. The company's Mountain Pass facility, when its upgrade is completed, will have the ability 
to mine, crush, mill, and separate rare earth ore to produce individual rare earth elements (REE). Global 
consumption of REEs is projected to steadily increase due to continuing growth in existing applications and 
increased innovation and development of new end uses.

Resource Capital Funds owns some 32% of Molycorp following its IPO. Sumitomo Corp. invested $130 

Brian T. Dolan Director 71

Charles R. Henry Director 74

Russell D. Ball Director 43

Jack E. Thompson Director 62

Mark S. Kristoff Director 50
Alec Machiels Director 39
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million in the company for a guaranteed seven-year supply of REOs.

* * * * * * * * * * MARKET AND INDUSTRY * * * * * * * * * *

NAICS CODES: 

212299 - All Other Metal Ore Mining 
SIC CODES: 

1099 - Metal ores, nec 
COMPETITORS: 

• Freeport-McMoRan 

• Umicore 

• Xstrata 

• BHP Billiton Plc 

• Norilsk Nickel 

• Rio Tinto Limited 

* * * * * * * * * * FINANCIALS * * * * * * * * * *

FISCAL YEAR DATE: December, 2011 

•

(Millions U.S. Dollars) 2011 2010 2009

Revenue $396.8 $35.2 $7.1

Net Income $117.5 ($49.1) ($28.6)
Net Profit 29.6% - -

Employees 920 150 120

One Year Sales Growth: 1,028.7% 

* * * * * * * * * * SECURITIES INFORMATION * * * * * * * * * *

EXCHANGE: NYSE 
CURRENT SHARES OUTSTANDING: 83,900,000 
STOCK PRICE: 

2011 FISCAL YEAR HIGH: $79.16
2011 FISCAL YEAR LOW: $23.05
2011 FISCAL YEAR CLOSE: $23.98 
EPS: $1.27 
PRICE/EARNINGS HIGH: 62
PRICE/EARNINGS LOW: 18
BOOK VALUE PER SHARE: $10.07 
HISTORICAL STOCK INFORMATION: 

* * * * * * * * * * SERVICE FIRMS * * * * * * * * * *

2011

Debt Ratio 23.3%

Return on Equity 13.9%

Cash $418,900,000

Current Ratio 3.58

Long-term debt $196,500,000
Shares outstanding 83,900,000

Market Value 2,011.8

2010 2009 2008

Fiscal Year High $55.22 - -

Fiscal Year Low $12.10 - -

Fiscal Year Close $49.90 - -

Earnings ($0.79) ($0.73) -

Book Value per Share $5.45 - -

Page 25 of 29

7/30/2012http://w3.nexis.com/new/delivery/PrintDoc.do?jobHandle=1828%3A362860073&fromCar...



AUDITOR: PricewaterhouseCoopers LLP, 2012

LOAD-DATE: July 24, 2012
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EDGAR Online

MOLYCORP, INC.

FORM TYPE: 8-K

DOCUMENT DATE: June 11, 2012

FILING DATE: June 12, 2012

* * * * * * * * * * COMPANY INFORMATION * * * * * * * * * *

ADDRESS: GREENWOOD VILLAGE, Colorado, 80111 

CIK: 0001489137

TICKER: MCP

EXCHANGE: NYSE

SIC CODES: 

1000 - Metal Mining

INDUSTRY TYPE: Metal Mining

SECTOR ID: Basic Materials

* * * * * * * * * * FILING DATA * * * * * * * * * *

REPORT PERIOD: June 11, 2012

SEC FILE NUMBER: 001-34827

* * * * * * * * * * CONTENTS * * * * * * * * * *

•
Retrieve All - Form and Exhibits 

•
SECTION 5 CORPORATE GOVERNANCE 

•
Change in Directors or Principal Officers 

•
Signatures 

* * * * * * * * * * TEXT * * * * * * * * * *

UNITED STATES

SECURITIES AND EXCHANGE COMMISSION

WASHINGTON, D.C. 20549

FORM 8-K

CURRENT REPORT PURSUANT TO

SECTION 13 OR 15(d) OF THE

SECURITIES EXCHANGE ACT OF 1934

Date of report (Date of earliest event reported):

June 11, 2012

Molycorp, Inc.

(Exact name of registrant as specified in its charter)

Delaware 001-34827 27-2301797

(State or other jurisdiction of 

incorporation)

(Commission File 

Number)

(IRS Employer 

Identification No.)

5619 Denver Tech Center Parkway, Suite 1000, Greenwood Village, CO 80111

(Address of principal executive offices) (Zip 

Code)
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Registrant's telephone number, including area code:

(303) 843-8040

(Former name or former address, if changed since last report) Check the appropriate box below if the Form 8-K filing 

is intended to simultaneously satisfy the filing obligation of the registrant under any of the following provisions: o 

Written communications pursuant to Rule 425 under the Securities Act (17 CFR 230.425) o Soliciting material pursuant to 

Rule 14a-12 under the Exchange Act (17 CFR 240.14a-12) o Pre-commencement communications pursuant to Rule 14d-2(b) under 

the Exchange Act (17 CFR 240.14d-2(b)) o Pre-commencement communications pursuant to Rule 13e-4(c) under the Exchange 

Act (17 CFR 240.13e-4(c))

Return to Contents

Return to Contents

Item 5.02.

Departure of Directors or Certain Officers; Election of Directors; Appointment of Certain Officers; Compensatory 

Arrangements of Certain Officers.

On June 11, 2012, the Board of Directors (the "

Board

") of Molycorp, Inc., a Delaware corporation (the "

Company

"), based on the recommendation of the Nominating and Corporate Governance Committee of the Board (the "

NCG Committee

"), increased the overall number of Directors of the Company from nine to ten and the number of Class III Directors 

of the Company from three to four. Effective June 11, 2012, the Board, based on the recommendation of the NCG Committee,

elected Constantine Karayannopoulos as a Class III Director of the Company, to serve until his successor is elected 

and qualified or until his earlier resignation or removal. Mr. Karayannopoulos, while a Director of the Company, will 

serve as Vice Chairman of the Board. As a non-employee Director, Mr. Karayannopoulos will receive compensation in the 

same manner as the Company's other non-employee Directors, which compensation the Company previously disclosed in its 

Proxy Statement for the Company's 2012 Annual Meeting of Stockholders filed with the Securities and Exchange Commission 

on April 17, 2012, except that effective June 1, 2012, all non-employee Directors will receive an annual cash retainer 

of $70,000. On June 11, 2012, the Board also appointed Michael F. Doolan, age 60, to serve as Executive Vice President 

and Chief Financial Officer of the Company, effective June 11, 2012. Mr. Doolan served as the Chief Financial Officer 

and Executive Vice President of Neo Material Technologies Inc. ("

Neo

"), a producer, processor and developer of rare earth magnetic powders, materials and applications, since September 

2005. Mr. Doolan will receive a base salary of Cdn $425,000 per year for serving as Executive Vice President and Chief 

Financial Officer of the Company. Mr. Doolan will also be entitled to participate in the Company's health and other 

benefit plans and equity plans and programs generally available to the Company's executive officers and will be entitled 

to certain perquisites. On June 11, 2012, the Compensation Committee of the Board (the "

Compensation Committee

") granted Mr. Doolan the following award opportunities under the Company's 2012 Annual Incentive Plan.

On June 11, 2012, the Compensation Committee also approved a target award for Mr. Doolan of 125% of his base salary 

under the Company's Long-Term Incentive Program. As previously announced, on March 8, 2012, the Company entered into a 

definitive arrangement agreement (the "

Agreement

") to acquire all of the outstanding common shares of Neo, as described in the Current Report on Form 8-K filed by 

the Company on March 14, 2012. The acquisition of Neo contemplated by the Agreement (the "

Acquisition

Name Threshold (80% Level 

of Achievement)

Target (100% Level of 

Achievement)

Maximum (120% Level of 

Achievement)

Michael 

F. Doolan

27.5% of 2012 salary 55% of 2012 salary 110% of 2012 salary
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") closed on June 11, 2012. Pursuant to the Agreement, stock options and performance units previously awarded by Neo 

to Mr. Karayannopoulos as a director and officer of Neo and Mr. Doolan as an officer of Neo accelerated upon closing of 

the Acquisition. As a result of this acceleration, Mr. Karayannopoulos and Mr. Doolan are entitled to receive 

approximately Cdn $8.9 million and Cdn $4.2 million, respectively. In addition, each of Mr. Karayannopoulos and Mr. 

Doolan previously entered into a change of control agreement with Neo, pursuant to which Mr. Karayannopoulos and Mr. 

Doolan are entitled to receive approximately Cdn $4.1 million and Cdn $2.4 million, respectively. Also on June 11, 2012, 

the Board appointed James S. Allen to serve as Senior Vice President, Finance and Treasurer of the Company. 2

Return to Contents

SIGNATURES

Pursuant to the requirements of the Securities Exchange Act of 1934, the registrant has duly caused this report to be 

signed on its behalf by the undersigned hereunto duly authorized.

3

ACCESSION NUMBER: 0001104659-12-042922

LANGUAGE: ENGLISH

LOAD-DATE: June 12, 2012

MOLYCORP, INC.

By: |s|Andrea G. Leider

Name: Andrea G. Leider

Title: Senior Counsel and Corporate Secretary

Date: June 11, 2012
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<FILENAME>rapholz8k090904.txt
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                                  UNITED STATES
                       SECURITIES AND EXCHANGE COMMISSION
                              Washington, DC 20549

                                    Form 8-K

                                 Current Report
                       Pursuant to Section 13 or 15(d) of
                       The Securities Exchange Act of 1934

                        Date of Report: September 9, 2004
                                        -----------------

                              Rapholz Silver, Inc.
        (Exact name of small business issuer as specified in its charter)

                        Commission File Number: 2-89013D
                                                --------

        Florida                                                59-2340242
------------------------                                ------------------------
(State of incorporation)                                (IRS Employer ID Number)

                 211 West Wall Street, Midland, Texas 79701-4556
                 -----------------------------------------------
               (Address of principal executive offices) (Zip Code)

                                 (432) 682-1761
                                 --------------
                         (Registrant's telephone number)

           3910 Northeast 26th Avenue, Lighthouse Point, Florida 33064
           -----------------------------------------------------------
              (Former name, former address and former fiscal year,
                          if changed since last report)

<PAGE>

Section 2.01 - Completion of Acquisition or Disposition of Assets

Subsequent to the close of business on August 31, 1989,  the Company  liquidated
all  operations  and assets and became a dormant  entity.  The Company's  former
management also elected to suspend it's reporting under the Securities  Exchange
Act of 1934, as amended,  due to a lack of operating capital concurrent with the
filing of an Annual Report on Form 10-K for the year ended August 31, 1989.

Section 4.01  - Changes in Registrant's Certifying Accountant

The Company has not had it's financial  statements  audited since the year ended
August 31, 1989. At that time,  the Company had engaged the services of Anchel &
Company (Anchel) of Miami, Florida. Anchel's last audit report was dated January
10, 1990. In a letter dated December 14, 1995,  Anchel  confirmed to the Company
that their firm had not  performed  any work for the Company  subsequent  to the
January 10, 1990 audit opinion.  Additionally,  Anchel confirmed that all files,
records  and working  papers  related to their  engagements  were  destroyed  in
Hurricane  Andrew in 1992. The Company has had no contact with Mr. Douglas since
the December 14, 1995 letter.

No  accountant's  report on the financial  statements for either of the past two
(2) years  contained  an  adverse  opinion  or a  disclaimer  of  opinion or was
qualified or modified as to uncertainty,  audit scope or accounting  principles,
except  for a going  concern  opinion  expressing  substantial  doubt  about the
ability of the Company to continue as a going concern.

During the  Company's  two most recent  fiscal years (ended  August 31, 2003 and
2002) and from  September  1,  2003 to the date of this  Report,  there  were no
disagreements  with Anchel on any matter of accounting  principles or practices,
financial disclosure,  or auditing scope or procedure.  There were no reportable
events, as described in Item 304(a)(2)(i) and (ii) of Regulation S-B, during the
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Company's two most recent fiscal years (ended August 31,  2003and 2002) and from
September 1, 2003 to the date of this Report.

Engagement of S. W. Hatfield, CPA
---------------------------------

On September 9, 2004,  as a result of the change in control of the Company,  the
Company's Board of Directors and Senior Management  authorized the engagement of
S. W. Hatfield,  CPA of Dallas,  Texas (SWHCPA) as the Company's new independent
auditors. The Company did not consult with SWHCPA at any time prior to the April
2004 change in control or subsequent  thereto,  including the Company's two most
recent fiscal years ended August 31, 2003 and 2002, and the  subsequent  interim
periods through the date of this Report,  regarding any of the matters or events
set forth in Item 304(a)(2)(i) and (ii) of Regulation S-B.

Section 5.01 - Changes in Control of the Registrant

On or about April 16, 2004,  the Company sold  10,000,000  shares of restricted,
unregistered  common  stock to  Glenn  A.  Little,  pursuant  to a  subscription
agreement for 10,000,000  shares,  for gross proceeds of approximately  $10,000.
The Company  relied upon Section 4(2) of The Securities Act of 1933, as amended,
for an exemption from  registration  of these shares and no underwriter was used
in this transaction.

Mr. Little was concurrently  elected President,  Chief Executive Officer,  Chief
Operating  Officer,  Chairman  of the  Board of  Directors,  and  Secretary  and
Treasurer of the Company.

As  a  result  of  this  transaction,  Glenn  A.  Little  became  the  Company's
controlling  shareholder,  owning 10,000,000 shares of the 28,649,929 issued and
outstanding shares of the Registrant's common stock, or approximately 34.90%.

Item 8.01 - Other Events

With the engagement of S. W. Hatfield, CPA, management,  through this filing, is
notifying  the general  public of it's intent to file the Annual  Report on Form
10-KSB for each of the years ended August 31,  2004,  August 31, 2003 and August
31, 2002, as soon as the appropriate  records can be provided to S. W. Hatfield,
CPA, the Company's newly appointed  independent certified public accounting firm
and the required audits of the Company's financial  statements may be completed.
Additionally, the Company intends to file the required Quarterly Reports on Form
10-QSB for each of the respective quarters ended November 30, 2002, February 28,
2003, May 31, 2003, November 30, 2003, February 29, 2004 and May 31, 2004.

<PAGE>

                                   SIGNATURES

Pursuant  to the  requirements  of the  Securities  Exchange  Act of  1934,  the
Registrant  has duly  caused  this  Report  to be  signed  on its  behalf by the
undersigned thereunto duly authorized.

                                                            Rapholz Silver, Inc.

Date: September 9, 2004                               By:  /s/ Glenn A. Little
      -----------------                                  -----------------------
                                                                 Glenn A. Little
                                                         Chief Executive Officer
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